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looks ahead 


Although we are now enga 
in a great world struggle—l@ 


ing firm foundations for mat 


are looking ahead to the 
when peace comes again. 

Rehabilitation will na 
confined to any specific 
graphic area, but will extend 
all portions of the globe 
building cities, ports, industries aia 
and farms in which people may j 
begin new lives. 

Just as leaders with visio 
are today planning the moré 7 
principles for a better world; som 
are architects, engineers and * 
general contractors designing 
the strong foundations on 


which the new world will rest. 


SCOPE OF RAYMOND’S ACTIVITIES 


includes every recognized type of pile foun- 
dation —concrete, composite, precast, steel, 
pipe and wood. Also caissons, construction 
involving shore protection, ship building 
facilities, harbor and river improvements 
and borings for soil investigation. 


Raymond Concrete Pile Co. i 


Branch Offices in Principal Cities 


140 CEDAR STREET, NEW YORK, N. Y.- 
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Influencing the Future of America’s Cities srt 
ut tl 
UNICIPAL officials and engineers are aware of the importance of an efficient water supply lessiot 
. 
system in the growth and development of acity. One phase of the problem of water supply —_ 
for both residential and industrial needs may be solved for years by the installation of adequate ma a 
iure ri 
elevated storage. This type of water storage meets present day requirements and, at the same p “i 
time, encourages growth of industries and provides for an adequate water supply for increased seties 
populations. will 
The elevated Hortonspheroid shown combines the streamlined beauty of the Hortonspheroid ar gai 
with the advantages of elevated storage. It has a capacity of 1,000,000 gals. and is 70 ft. to bottom. ry 
At 
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Something to Think 


About 


A Series of Reflective Comments Sponsored by the 


Committee on Publications 


Collective Bargaining and Salaries for 
Professional Engineering Employees 


Bargaining Units Organized by Employee Members in Society's Local Sections 


the American Society of Civil Engineers in the 

decision of the Board of Direction that leadership 
shall be assumed by the Society’s members in the 
formation of collective bargaining agencies for ‘‘Pro- 
fessional Engineering Employees.” 

The Society has represented the civil engineering 
branch of the profession heretofore primarily in tech- 
nological and educational matters. However for several 
ears the Board of Direction and its advisory com- 
mittees have studied and given expression to matters 
relating to the economic conditions of civil engineers. 
[he question of salaries has been a particularly difficult 
problem but, from tume to time, the Board has formulated 
ind approved grade classifications and salary schedules 
which were used to promote the economic interests of 
ngineers in instances where specific groups of engineers 
needed help. 

In Recent Years, legislative enactments and legal 
lecisions have given and upheld the rights of employees 
to bargain collectively. In accordance with these re- 
ent legislative enactments, the economic status of 
mployees is now implemented by authorized group 
ction. These group efforts have increased, until now 
ill engineers who are employees are aware of the functions 
ind possibilities of bargaining organizations. Some 
ngineers have been forced to choose between an asso- 
lation composed largely of non-professionals or, with- 
ut the formation of their own groups wherein a pro- 
essional attitude can be maintained, to give up their 
bs. To forestall such situations, the Board of Direc- 
on at its recent meeting at Atlanta approved a proce- 
lure recommended by its Committee 


| MOMENTOUS step indeed has been taken by 


n Employment Conditions, the ob- PR MARY importance attaches, these 

days, to the crucial question of collec- 
tive bargaining. Into this problem em- 
ployee civil engineers have been drawn. 
By recent action of the Board of Direc- 
tion, Society machinery ts to be set up 
in a manner to be of greatest assistance 
to these professional men. 
Whitman here presents the background 
of this development and the future pro- 
cedure for meeting the issues. 
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ective of which is that the Society 
will sponsor and assist in collective 

gaining procedures in behalf of 
rofession; uly-minded engineers. 

= no time since its formation in 
‘2, has this administrative unit of 
th Society made such a momentous 
“cision. By its Constitution, the 
society is to work unceasingly for 


the ‘advancement o/ the sciences of engineering and archi- 
tecture in their several branches, the professional im- 
provement of its members, the encouragement of inter- 
course between men of practical science, and the estab- 
lishment of a central point of reference and union for its 
members.’ Certainly none of these objectives could be 
gained by surrendering to non-professional groups the 
right to interpret employment practices for profession- 
ally-minded engineers. The alternative is the formation 
of bargaining agencies exclusively for professionals, di- 
rected by professionals, maintaining the status of pro- 
fessionally-minded engineers which has been earned by 
years of service to mankind. 

The Growth Curve of collective bargaining can be 
plotted closely by a review of legislation pertaining to 
employee organizations. Successively, the Railway 
Labor Act in 1926; the Norris-LaGuardia Anti-In- 
junction Act in 1928; the National Industrial Recovery 
Act in 1923 and the National Labor Relations Act in 
1935, all gave and upheld the right of employees to join 
together for collective bargaining purposes. In 1938 
the Fair Labor Standards Act set minimum wages and 
maximum hours foremployment. The U.S. Conciliation 
Service was formed in order to facilitate employer- 
employee relationships and to simplify the workings of 
the National Labor Relations Board. In order to 
expedite matters under wartime conditions, the National 
Defense Mediation Board, and later the War Labor 
Board, were formed and given the power, not only to 
conciliate differences between employer and employee, 
but to make mandatory decisions in these disputes. 

These recent pieces of legislation were enacted to 
facilitate collective bargaining and 
thus collective bargaining groups 
have grown rapidly in recent years. 
It is reported that in 1933 there 
were 3,000,000 members of organized 
labor; in 1935 there were 4,000,000; 
in 1940, 9,000,000 and in 1942 more 
than 11,000,000 members out of a 
total of 42,000,000 wage earners. It 
has been only recently that any 
group action has been taken by pro- 
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fessional engineering employees. Several independent 
bargaining groups have been formed by professionally- 
minded engineers, such, for instance, as the Tennessee 
Valley Authority Engineers Association; the Technical 
Employees Association in Detroit and others. 

In addition, two national aggregations of unions, 
recognizing the fact that many professional and 
technical employees were in need of group action, seized 
upon such conditions to bring professionals into asso- 
ciations with non-professionals for purposes of collective 
bargaining. These unions are the Federation of Archi- 
tects, Engineers, Chemists and Technicians, formed in 
1933 by the C.I.0., and the International Federation 
of Technical Engineers, Architects and Draftstren’s 
Unions, organized by the A. F. of L.A nun ber of less 
active organizations affiliated with the A. F. of L. or 
the C.1.0. have been in existence for some years. 

Wherever the Right of such organizations to include 
professionally-minded engineering employees has been 
challenged by interested groups, the War Labor Board 
has upheld the right of professionals to exercise group 
action in groups of their own choosing. In cases where 
the professionals have failed to act, non-professionals 
have assumed the right to bargain for the professionals 
and have been given that right by the War Labor 
Board. Thus, the ‘‘closed shop”’ agreement, in a number 
of cases, has placed the professional type of engineer 
within the jurisdiction of the union and has obliged him 
to surrender the privilege of bargaining with others of 
his kind for his own status. The dispute at the Sun- 
flower Ordnance Works was a typical example of such a 
case. In this and similar cases, it has been shown con- 
clusively that individuals cannot successfully resist 
inclusion in “closed shop’’ agreements and that they 
must resort to collective action in order to maintain 
their rights in appropriate units of their own choosing. 

The American Society of Civil Engineers has consis- 
tently and actively opposed the inclusion of professional 
engineering employees, members of the Society or 
otherwise, in collective bargaining groups where they 
were outnumbered by non-professionals. It has reasoned 
that such inclusion was detrimental to independent 
actions and, therefore, to professional stature. With 
the encouragement of the Board of Direction a staff 
member has interceded in behalf of interested individuals 
or groups in attempts to gain recognition of the differ- 
ence between a technician, on the one hand, and a 
professionally-minded and creative engineer, on the 
other. These activities have pointed the way to the 
need for group action by professional engineering em- 
ployees in groups which are self-financed and _ self- 
administered and where the bargaining rights are 
delegated to representatives of their own choosing. 

Stating that a most important factor influencing the 
present and future welfare of the professional engineering 
employee was his participation in the determination of 
his own field of activity and the recompense to be 
received therefrom, the Committee on Employment 
Conditions recommended, in its report to the Board of 
Direction on October 11, that agencies be established 
which could successfully bargain for the interests of 
professionals. “Ifthe professionally-minded engineer 
is not prepared to bargain collectively through repre- 
sentatives of his own choosing,’ says the report, “‘collec- 
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tive bargaining will be done for him by representative 


selected by an organization with which he May not 
wish to be identified.”’ 

After Due Deliberation and review of all facto», 
affecting such vigorous action, the Board of Direct, 
adopted the recommendations in the Report calling jo, 
the formation of collective bargaining groups by ¢, 
err ployee engineers in the Society’s Local Sections and 
defining the “Professional Engineering Employees’ t 
be accepted into such groups. Included would be thoy 
registered engineers, engineers-in-training, members 
engineering societies and others who will be found to 
conform to the terms of the definition. 

To assurre collective bargaining functions, the Boar 
recomrends to the 64 Local Sections of the Society tha: 
their Constitutions be amended so as to provide for the 
engineering employees within their respective areas ; 
form such employee bargaining groups. The Society’ 
staff, themselves employees, will act as the coordinating 
agency for such local units, rendering guidance. Withjr 
each Local Section, it is suggested that a “Committe 
on Employment Conditions’’ undertake the responsibilit, 
of protecting the interests of the professionally-minde 
engineers working in their respective areas through a 
propriate action when called for. This elected Com 
mittee is to be, at all times, responsive to the interests 
of those members and non-members of the Society who 
wish to be thus represented. 

To Facilitate This Program, four experienced fic 
representatives, one for each of the Society’s geographi 
cal Zones, will be engaged. The experience and advice 
of these men will prove invaluable in organizing and 
guiding the local groups. Moreover, in many cases 
they may find it practicable to conciliate differences 
without the aid of the proposed bargaining groups. 

As a corollary to bargaining procedures by these local 
groups, the Board of Direction adopted a Classification 
and Compensation Plan for Professional Engineering 
Positions in Major Engineering Organizations, defining 
several grades into which the work performed by cv 
engineers in such organizations is usually divided a 
experience and other capabilities dictate. Each clearly 
defined position and function is accompanied by the 
corresponding salary that should be paid. 

The Society’s Committee on Salaries, whose Report 
the Board adopted, specifies salaries to be paid to those 
newly graduated in engineering and to those engineers 
of greater experience for whom salaries of $9,600 anc 
up per year are appropriate. The Report states clearly 
moreover, that many positions of greater responsibilit) 
are not to be limited to that figure. 

This Expansion of the Service which the Amencao 
Society of Civil Engineers is continuously rendering 
the profession will affect in no unfavorable way, ! 
believe, its values as a great technological and educa 
tional institution, but will supplement those values witb 
others, related to the economic condition of those e 
gaged in the work of the profession. 
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Army Reports on Pan American 
Highway 


S TRIKING southward through six Central Ameri- Republics and by contractors from the United States. 
can Republics, the section of the Pan American Transportation was one of the greatest difficulties to the 
Highway under construction will provide a route from constructors, and for surveys and early work it was 
the Mexican border to Balboa on the Panama Canal. necessary to carry personnel and supplies into remote 
This road, more than 1,500 miles long, will have a regions by air. Although the first automobile trip 
minimum width of 16 ft and will be surfaced with over the length of the highway was completed in May 
crushed gravel or crushed stone. The entire project 19453, considerable work is yet to be done before an all- 
is under the supervision of the Corps of Engineers, weather route can be opened to traffic. The two ar- 
U.S. Army, and the Public Roads Administration. ticles following were presented before the Highway 
Construction has been undertaken by certain of the Division at the Los Angeles Convention of the Society. 


Organization and Administration | 


By Epvwin C. 
CoLone., Corps or Encrneers, U.S. Army; Direcror, PAN AMERICAN HiGuway 


project by the War Department, in June 1942, mala border there remained approximately 530 miles to 
survey parties were mobilized to trace a route be constructed. All work in Mexico is being handled 
through extremely rough terrain from the Mexican bor- by the Mexican Government. However, there is a stand- 
ler at Tapachula to Balboa on the Panama Canal. Ne- ard-gage railroad through Mexico from the United 
gotiations were also undertaken with the six Central States to the Guatemala border at the Suchiate River 
American Republics to be crossed to ensure their coopera- crossing. Therefore supplies could be shipped to Guate- 
tion in the tremendous project. (See Fig. 1.) mala by rail from any point in the United States. 
Considerable preliminary work had been done through In order to supervise the work from the field, an area 
these countries by the Public Roads Administration, and office was established in Managua, Nicaragua, to look 
estimates based on its knowledge of the project had been 
prepared. An agreement was reached with the Public 
Roads Administration (P.R.A.) that, where possible, the 
almement of the pioneer road would follow that of the 
Inter-American Highway. It was also decided that 
where sufficient steel could be obtained, the P.R.A. 
would contract for the construction of permanent 
bridges along the alinement of the Inter-American High- 
way. The P.R.A. already had a program under way in 
accordance with Public Law No. 375, passed December 
26, 1941, by the 77th Congress. This law authorized 
appropriation of $20,000,000 to construct and complete 
the essential portions of the highway through the Central 
American Republics, provided one-third of all expendi- 
‘ures were made by the interested countries. 
_ For the construction of the military pioneer road, the 
War Department had made a decision that no engineer 
‘roops would be available for the construction work, and 
that the survey and construction would be done by 
‘vilian personnel under the supervision of Army of- 


Ok approval of the Pan American Highway tance of 1,108 miles. Between Oaxaca and the Guate- 


acers representir > 
repres ig the Corps of Engineers 
— xico the road had been improved from Nuevo — 
tedo by way of Mexico City to Oaxaca, a total dis- SECTION oF CoMPLETED HIGHWAY IN NICARAGUA 
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Pronger Roap UNDER CONSTRUCTION BY E. Company in Costa RIca 


after the work in the Republics of Guatemala, El Salva- 
dor, Honduras and Nicaragua. Another area office was 
established in San José, Costa Rica, to look after the 
work in Costa Rica and Panama. 

An office was also established in Los Angeles for ad- 
ministration, mobilization, procurement of equipment 
and supplies, and control of shipping. The survey par- 
ties were transported by air to the area headquarters for 
distribution to their respective sections. All parties 
and equipment arrived in Central America during the 
month of July and were immediately transferred to the 
field to start surveys. 


WORK IN GUATEMALA 


In the Republic of Guatemala (Fig. 1), which is the 
second largest of the Central American Republics, con- 
siderable mileage of highway had been constructed 
throughout the country, there being 3,500 miles of usable 
roads connecting the various cities and centers of popula- 
tion. However, only a small portion of this mileage 
could be considered serviceable for all-weather use. In- 
spection of the route between the Guatemala-Mexico 
border and Guatemala City indicated that through the 
mountains it reached altitudes in excess of 10,000 ft, 
and that grades were so steep and curvatures so sharp 
that it could not possibly conform to the minimum de- 
sign standards for the pioneer road. At these elevations 
the country is almost continuously shrouded in fog. 

In addition, the existing surfacing was very light and 
would not be practicable on a military highway. There- 
fore, a lower route was investigated, connecting Guate- 
mala City with the Talisman Bridge on the Mexico 
Border, by way of Escuintla, Mazatenango, Retalhuleu, 
and Coatepeque. Some relocations in the alinement 
would be necessary and the distance would be shortened 
somewhat. 

From Guatemala City to the El Salvador frontier, 
the road in general will follow the recommended loca- 
tions for the Inter-American Highway along Route 2 
except for some relocation near El Progreso and Asuncion 
Mita. The Government of Guatemala was in accord with 
the proposed alinement. It had a well-organized high- 
way department with a considerable amount of road 
construction equipment. It was the desire that they do 
the construction work in the Republic, using such equip- 
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ment as they had, with additio, 
equipment to be furnished by th, 
War Department. : 

On this general basis, the ep, 
tract was negotiated with {, 
Government of Guatemala for the 
necessary reconditioning and p 
locating of the highway and sy, 
facing. This contract would }y 
done at cost with no profit to th 
Government of Guatemala. Tp, 
route extends a total distance oj 
approximately 307 miles and moc 
of it would require reconditioning 
to care for military loads. 


EL SALVADOR AND HONDURAS 


El Salvador is the smallest oj 
the Central American Republics 
and the most densely populated 
Its Bureau of Roads has fun 
tioned since 1926 and has bee 
most effective in its constructio; 
program, a total of 4,000 miles oj 
roads having been built and 2.50 
miles improved. A paved highway has been constructed 
from the Guatemalan frontier near San Cristobal through 
the capital, San Salvador, to the city of San Miguel. Al) 
this work has been done without financial aid from the 
United States. 

The remaining mileage necessary for extension of the 
route to the Honduras frontier amounted to approxi. 
mately 37 miles. This included an existing road 25 
miles long between San Miguel and Santa Rosa, which 
would require reconditioning, and 12 miles of new con- 
struction between Santa Rosa and the Goascoran Bridge 
site. The Republic owned road-building equipment and 
desired to do the work with its forces. Therefore a con- 
tract was entered into with the Government of £) 
Salvador whereby it would be reimbursed for the actual 
cost of the work. It was necessary to augment its 
equipment with shipments from the United States 
Another important adjunct to the highway program in 
El Salvador was completed last year, again entirely at 
the expense of the Republic. This consisted of con- 
struction of the Cuscatlan Bridge, crossing the Rio 
Lempa. (See ENGINEERING for December 12 
page 661.) 

The alinement of the proposed Inter-American High- 
way across Honduras covers a distance of approxi 
mately 92 miles, from the El Salvador Border at the 
Goascoran River Bridge site to Espina on the Honduras 
Nicaragua border. A cost-plus-fixed-fee contract was 
negotiated for the construction of this route with the 
firm of Swinerton-McClure-Vinnell, which proposed to 
furnish the major portion of the necessary equipment! 
on a rental basis. 


NICARAGUA, COSTA RICA, AND PANAMA 


In northern Nicaragua, from the Honduras Border t 
the town of Sebaco, a distance of approximately ‘° 
miles, the contract was negotiated with this same firn 
of Swinerton-McClure-Vinnell. The pioneer road passes 
via Canton, Condega, Esteli, and San Isidro to Sebaco 
but does not follow the route of the Inter-America! 
Highway between Esteli and Sebaco because of tk 
greater distance involved. From Sebaco, the route had 
been previously improved to Managua and beyond 'o 
Diriamba. Most of this work had been done by the 
Nicaraguan Highway Department. This Republic als 
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siderable construction equip- 
ent, and a contract wasentered into 
+ween it and the United States to en 
struct that portion of the road in 
Nicaragua from Diriamba to the § 
one Rican border, a distance of ap- 5 
jroximately 65 miles. 
Inspection of the existing road indi- 
ted that it would be difficult to im- 
through the mountainous terrain. 
nerefore, it was recommended that 
‘ne pioneer road leave the route of the 
- American Highway at Naranjo 
and pass via San Ramon, Esparta, Las 
nas, Liberia, and La Cruz to the 
icaragua border. This route was 
Jly approved by the Republic of 
sta Rica and the Public Roads Ad- 
ministration as a portion of the Inter- 
imerican Highway. Construction on 
his section is being done by the U.S. 
ngineer Department on a hired-labor 
sis with government-owned equip- 
ent 
From San Jose east and south to approximately nine 
niles beyond Cartago, the road has also been improved. 
rhe Public Roads Administration entered into a contract 
ith the Ralph Mills Company for this portion of the 
vork. From San Isidro to the Panama Border, a distance 
‘approximately 91 miles, the route had never been sur- 
veyed and its exact location was difficult to determine. 
However, a contract was entered into with the Martin 
underlich Company for the construction of this section 
f the road. 
in Panama the portion of the highway not completed 
the westerly end, a distance of some 30 miles from the 
sta Rican Border to El Volean, from which point 
here was a passable road to La Concepcion. It was neces- 
ary to construct an additional 15.5 miles between La 
neepcion and David. These portions of the route were 
ncluded in the contract with the Martin Wunderlich 
mpany. From David to Panama City the route is 
mplete and passable for a distance of 308 miles. How- 
ver, there are many miles of narrow and rough road 
ithin these limits that should be reconditioned to make 
t passable for convoys. 
for the construction of permanent bridges along the 
ine of the Inter-American Highway, the Public Roads 
Administration entered into a contract with the Freder- 
x Snare Corporation. This contract has now been en- 
arged to cover the construction of 17 permanent steel or 
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Construction Camp 1n Costa Rica Burtt LARGELY oF NATIVE MATERIALS 


concrete bridges. Four are located in Nicaragua, ten 
in Costa Rica, two in Honduras, and one on the El Sal- 
vador—Honduras border. In addition, permanent con- 
crete box culverts and corrugated-pipe culverts are being 
constructed along the regular alinement of the Inter- 
American Highway, the installation being done by the 
contractor working under the supervision of the Corps of 
Engineers. The cost of these permanent structures will 
be paid by the Public Roads Administration under the 
terms of Public Law No. 375. 


CAMPS, HOUSING, AND SANITATION 


To provide living accommodations for American 
workers, the contractors constructed modern camps in 
many places. At some other locations, housing the 
personnel from the United States was accomplished by 
leasing and remodeling existing buildings. In Honduras, 
the camp at Nacaome is typical of those built for the 
contractor's forces while the Choluteca camp is located 
in the town, in buildings leased by the contractor and 
remodeled to provide suitable quarters and mess facili- 
ties. At San Marcos a new camp was constructed. In 
northern Nicaragua camps were built at Condega and 
Esteli. Near each camp existing airports were improved 
and extended to provide safe operation of planes used by 
contractor and Engineer Department personnel. 

In northern Costa Rica, camps were built at La Cruz, 
Liberia, Las Canas, Guacimal, and Esparta. At San 
Ramon leased buildings were provided. In southern 
Costa Rica, camps were constructed at San Isidro, 
Buenos Aires, Paso Real, and Corredor. The latter is at 
the end of the access railroad from Golfito. In Panama 
there are newly constructed camps at El Volcan and 
Boqueron. In addition to these camps for American 
personnel, native camps were built at numerous loca- 
tions for the use of clearing crews and native construc- 
tion laborers. Prior to construction, survey camps had 
been built by the engineers, or premises were leased in 
towns and villages. When construction camps were 
completed, the survey camps were abandoned. 

By authority of the Surgeon General, sufficient medi- 
cal personnel were assigned to the project to care for 
industrial accidents, inoculations, treatment of tropical 
diseases, and other attention required by all American 
employees and Army officers. This personnel was under 
the general supervision of Lt. Col. Earle T. Norman and 
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EQUIPMENT WAS SHIPPED FROM THE UNITED STATES 


consisted of officers of the Medical Corps, Defital Corps, 
and Sanitary Corps. Hospitals were provided at the 
camps in Nacaome and Esteli, as well as at area head- 
quarters in Managua, Nicaragua. Also, hospitals were 
provided in Esparta, San Jose, San Isidro, and El Volcan. 
Medical officers were assigned to the hospitals and male 
nurses were provided at other camps where first-aid 
stations were maintained. Tropical diseases were well 
controlled and the number of cases of malaria was not 
excessive. Inspection was provided of all mess facilities, 
food, and water. 


INTERNATIONAL RELATIONS 


It must be realized that in all this work we were dealing 
with the Republics of Central America in which the 
Spanish language is spoken. Very few of our officers and 
men spoke the language. However, we found the govern- 
ments of the Republics extremely cooperative and willing 
to be of assistance. Supplies and equipment were per- 
mitted to pass into the countries duty free, and special 
arrangements were granted in crossing the international 
boundaries: In fact, every effort was made by the gov- 
ernments of the various Republics to remove all ob- 
stacles that might prevent or delay the construction of 
this important highway It must be realized that, for 
the most part, each of these countries was practically 
isolated from adjoining countries, so far as modern land 
transportation is concerned. 
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There have been civilizations in each country for 


more 
than four hundred years, and in each capital many oy 


tured people are found. Transportation in the yarin. 
Republics has passed from the ox-cart stage to that of 1, 
airplane practically without passing through railroag ,, 
highway stages. The opening of this Pan Amer, 
Highway will have a marked economic effect on the 4 
ture development of these countries. The people = 
eager and anxious to have friendly relations with «, 
other Central American countries and are cooperatin 
in the construction of this road. Our relations with +, 
various Republics have served to further the relatio, 
ships between the Republics and to cement a gre, 
friendship with the United States. 
The natives of all classes have been exceeding) 
friendly and hospitable, and the native workers hay 
been eager to do their part. When the unfinished ga 
in southern Mexico have been completed, and the w 
has been won, automobiles will be again manufactured 
rubber and gasoline will be available; and there will }, 
great throngs of tourists from the United States trayelin, 
through Mexico and the Central American Republics 
all the way to Panama. Many of these will see opp : 
tunities in these countries. Without doubt, the Px 
American Highway will have been the greatest sings 
factor in accomplishing the economic change and 
furthering the development of these Republics. This 
statement is made without minimizing the part playe 
by the airplane in connection with construction of th 
Pan American Highway and with full credit to Py 
American Airways and to the Transcontinental Airway: 
Corporation of America system. 
The entire project is supervised by Col. Edwin ( 
Kelton, Corps of Engineers, Director of the Pan Amen 
can Highway, who maintains a Forward Echelon offic 
in San Jose, Costa Rica. Major Murray N. Thompsor 
M. Am. Soc. C.E., is in charge of the San Jose Area of 
fice. The Managua Area office is in eharge of Lt. Col 
William W. Zass, M. Am. Soc. C.E., who has under his 
supervision Maj. M. C. Tobin, as Resident Officer i 
Guatemala, and Capt. George H. Barton, Assoc. M. An 
Soc. C.E., as Resident Officer in El Salvador. Captai 
Barton also takes care of negotiations with the official 
of the Republic of Honduras. On the Director's staf 
are Lt. Col. E. E. Valentini, Special Assistant; Li 
Col. G. J. F. Carey, Chief of Operations; Lt. Col 
Harold E. Spickard, M. Am. Soc. C.E., Chief of Eng 
neering, and Maj. Frank S. McNamara, Deputy Dire 
tor. Each Area Engineer also has a staff of officers. 
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Engineering Problems and Progress 


By Harotp E. Spickarp, M. Ao. Soc. C.E. 
Mayor, Corps or Encrneers, Army or tHe U.S.; Curer or Encrneertnc, Pan American Hionway 


minimum width of 16 ft has been designed. This is 

to be surfaced with crushed stone or gravel to a 
minimum depth of 4 in. or a maximum of 8in. The maxi- 
mum ruling grade chosen was 7%, 10% being authorized 
in extremely difficult terrain, where the cost of a 7% 
grade would be excessive. The minimum curvature was 
10°, but 20° curves were authorized for exceptional loca- 
tions. As the road was planned to accommodate Army 
truck convoys, widened areas were provided at intervals 
of approximately 6 miles. These are 4,000 ft in length 
and constructed to a width of 22 ft. Temporary bridges 


FP: the length of the Pan American Highway a 


have a roadway width of 15 ft and are designed for on 
lane of H-15 traffic. it 
As the plan for construction covered the grading of ts 
roadway and surfacing with crushed stone or cnsi™ 
gravel, the main problems concerned materials for drait 
age structures. Owing to the war, steel and cement ¥® 
critical materials in the United States. For the 9% 
reason, sufficient ships were not available for transpor™” 
equipment and materials. A trip through the _ 
was made during the month of September covers © 
much of the route as was accessible, by jeep or 0? &™ 


and mules. The rest of the line was flown over in planes 
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No.: 
enerally making use of the T.A. 
A. lines 
Such information as was avail- 
ble, and that obtained by inspec- 
on on the ground, indicated that 
+ would not be feasible to erect 
smber bridges using driven pile 
eats. The watersheds of most of 
he rivers crossed are in the moun- 
tains, where floods rise rapidly and 
ary considerable debris at high 
elocities. Consideration was 
herefore given to the possibility of 
sing other types of timber struc- 
ures. In Costa Ricaa survey was 
nade of all existing lumber mills 
ind it was determined that they 
vere not able to handle timbers 
mg enough to be suitable for 
ridge construction. Also there 
were no modern facilities for log- 
ying or for transporting logs of 
suficient length to the existing 
nills. However, there were stands 
{ timber in southern Costa Rica 
and western Panama which indicated that logs of suffi- 
jent size could be obtained near the line of the proposed 
ighway. Plans to erect sawmills in locations where the 
timber was available, so that timber trusses could be con- 
structed at the sites, were abandoned later because of 
ack of sufficient equipment for fabrication and the fact 
that no skilled native workmen were available. 
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TIMBER CLASSIFIED BY U. S. FOREST SERVICE 


A party furnished by the U.S. Forest Service went into 
the field and classified the timber that was available near 
the line. Tests were made by the Forest Products Lab- 
ratory and basic working stresses recommended for de- 
sign purposes. Further field investigation enabled the 
ngineers to determine that sound straight trees were 
vailable which would furnish logs up to 80 ft in length. 
These logs could be hand-hewn by native laborers, who 
e officials ime are very skillful at this type of work. Where foundations 
or's staf ME Were suitable, footings of masonry were designed for 
rant: Lt ntermediate piers, and the upper portion constructed of 
Lt. Col ‘ither masonry or timber. For the spans, hand-hewn 
of Eng ogs were utilized up to a span of 62 ft, alternating logs, 
ty Direc outt and top, and using fillers to furnish supports for 
cers. lecking. In northern Costa Rica the timber available 
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Tyrrca, ROADWAY REPLACED IN CENTRAL AMERICA 
Old Camino Real Near Rivas, Nicaragua 
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DENSE PANAMA JUNGLE WAS SLASHED THROUGH FOR THIS PIONEER ROUTE 


was not suitable for large bridges. Materials for short 
spans were obtained locally. 

In Nicaragua the same conditions were found to exist, 
but there was a scarcity of suitable timber near the line 
of the highway. Honduras had considerable timber 
which could be obtained for spans up to 30 ft. In El 
Salvador the number of bridges was not large and it was 
planned to construct the substructures from stone or 
concrete and use timber decks. In Guatemala good 
timber was found in sufficient lengths to permit the design 
of timber trusses up to 120 ft in length. The Guatemalan 
Government, which had the contract for the construc- 
tion of the road through Guatemala, was able to make a 
subcontract with a local mill operated by an American 
engineer. A number of timber trusses were fabricated 
at his plant, assembled, tested, dismantled, transported 
to the site, and erected by the fabricator. 


LOCAL MATERIALS USED AS FAR AS POSSIBLE 


Surfacing material was available for the entire project 
provided that crushers and sufficient trucks for hauling 
could be secured. There were two cement mills in opera- 
tion in Central America—one in Guatemala City, which 
was able to supply the greater part of the cement re- 
quired in the Republic of Guatemala, another in Nica- 
ragua, south of Managua, between the highway arid the 
Pacific Ocean. This mill furnished a portion of the ce- 
ment required in the Republic of Nicaragua. 

In Nicaragua there is a native material known as tuffa 
rock which is of volcanic origin and has been used as 
building stone for centuries. It had also been used for 
bridge abutments and piers. This stone, in place in the 
quarry, can be cut with hand tools to the approximate 
dimensions required for the work. After delivery at the 
site, a stone mason can easily trim it to fit the lines of 
the structure. Where deposits were available, this stone 
was used extensively for bridge abutments and piers. 
Upon weathering, the outside surface becomes harder. 
Inspection of bridge abutments and piers known to have 
been in existence over 25 years, showed practically no 
deterioration from weather or scour. The same stone in 
old buildings showed no sign of deterioration. Stone 
masons in Nicaragua turned out an excellent finished 
product with an appearance equal to that of any re- 
inforced concrete structure 
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Trwper BENTS FOR BRIDGE ON THE PIONEER ROAD IN EL SALVADOR 


In the Republic of Guatemala there were also a large 
number of skilled stone masons. Where suitable rock 
deposits were available, stone masonry abutments and 
piers were used. 


BRIDGES ACROSS MAJOR RIVERS 


It had previously been determined that the Public 
Roads Administration would be responsible for the con- 
struction of bridges across major rivers in so far as it 
could obtain sufficient steel for the work. It was agreed 
that the P.R.A. would design and construct the bridge 
across the Goascoran River on the El Salvador-Honduras 
border, and two other major bridges in Honduras. It 
also planned to construct three steel bridges in northern 
Nicaragua, where the substructures had already been 
completed, and one steel bridge in southern Nicaragua. 
Later, additional steel was made available and the P.R.A. 
agreed to construct ten additional bridges in Costa Rica, 
or a total of 17 bridges. In addition, the P.R.A. had pre- 
viously constructed several steel bridges which are being 
utilized along the route of the pioneer road. 

As the inspection made in September indicated that 
sufficient bridge material was not available in the vari- 
ous countries, it was decided to purchase prefabricated 
truss spans for shipment to Honduras, Nicaragua, and 
northern Costa Rica. These bridges were designed as 
one-way structures with a 15-ft clear roadway and H-15 
loading. This width was approved to provide for the 
movement of construction equipment and future military 
loads. The number of bridges of this type, fabricated 
and shipped from the United States, totaled as follows: 


NUMBER SPAN 
40 50-ft 
18 70-ft 

6 75-ft 
23 90-ft 
6 100-ft 


In addition to the prefabricated timber bridges, a sur- 
vey was made of abandoned steel bridges throughout the 
United States which might be dismantled and recondi- 
tioned for shipment to Central America. This resulted 
in the purchase of eight such structures with spans of 
from 80 to 184 ft. 

Standard designs were made for small bridges up to 30- 
ft span, utilizing local timber, also for unreinforced con- 
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crete arches up to 20-ft Span, and 
for cut-stone masonry arches up 7 
20-ft span. It was consid; red that 
reinforcing steel would not be avail 
able for the substructures, g» the 
timber and steel trusses were de 
signed for mass concrete or cy 
stone masonary piers and aby: 
ments. It was necessary to i, 
local materials to the greatest ¢; 
tent possible to eliminate the need 
for shipping facilities and to pr. 
vent the use of critical materia) 
frem the United States. 
Corrugated metal culverts wer, 
used in as many locations as poss 
ble to the extent they were avai 
able with the priority rating as 
signed the project. In some loc, 
tions reinforced concrete boxes ap 
being constructed along the alin 
ment of the permanent Inter-Am 
erican Highway, utilizing designs oj 
the P.R.A. These permanent cu! 
verts are being built by contractor 
working under the supervision of the Corps of Engineers 
In general, the dry season begins about December 
and continues until May or June, but the dry season of 
1943 was longer in the four northern republics. In Cost, 
Rica, it did not arrive until the end of January 1% 
and by the first of May it was raining every day. Along 
some parts of the line in Costa Rica and Panama, an en 
tire month never passed without rain, even during th 
dry season. In certain sections, during May and Jun 
grading operations were impossible because the continuous 
rain soaked the earth to such an extent that it would not 
support tractors. Where corduroy was placed the loa 
could not be distributed sufficiently and the timber 
bowed in the middle and turned up at the ends. |: 
many instances tractors were stuck in the mud, and some 
times mules were lost in the middle of the road. 
In southern Costa Rica the location and construction 
of the road from El Empalme to San Isidro is being done 
by the Public Roads Administration, which has a con 
tract with the Ralph E. Mills Company for the constru 
tion. This section of road runs through very difficult 
terrain and reaches high elevations. Soil conditions ar 
very poor in many areas. Also at high elevations it 
rains throughout the year. It was difficult to make su 
veys in this section because the only means of travel was 
by airplane. It was necessary to fly in personnel and al 
supplies and equipment. The alinement generally m 
through very heavy timber and clearing was require 
before most sections could be surveyed. 
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SURVEYING THE ROUTE THROUGH DENSE JUNGLE 


In many areas the route to be surveyed ran through 4 
dense growth of tropical jungle and it was necessary ' 
employ a large number of native laborers to cut brust 
and clear the line in order to choose a location that cow 
be constructed to the design standards. Also, the surveys 
were commenced during the rainy season and person 
and supplies were flown in. Along the proposed routt 
transportation from the camps to the work was on hors 
back, or when horses were not available, on foot. Pra 
tically all the American personnel of these survey paru® 
had no experience working in tropical countries and mat 
did not speak the Spanish language. It was not alwa 
possible to get supplies to the various camps before 
ran out. Ina few instances, they existed on foods bouga 
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, SO the ‘ible. The poem that follows was 
ere de ritten by Ralph Zanchi, one of the 
Or cut «urvevors Who was in the jungle for 


1 abut 


test ex 
he need 
to pre 
jaterials 


ts were 


iS possi urchased and transported to most 
€ avail ‘the camps not served by access 
ting as ads. In many cases this was an 


‘om the natives, supplemented by 
ame. In rare instances, men re- 
ed that ~ ted to eating monkeys and roots 


+ the natives recommended as 


wiht 


-ve months and claims to have gone 
to us ‘hough various degrees of hard- 
His partner was Don Oberg. 
Every effort was made to furnish 
er food and supplies to the 
survey camps, and the situation was 
aot always in accordance with the 
oem. Kerosene refrigerators were 
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ne loca xtremely difficult job which re- 
OXES are wired the clearing of a trail and 
e alin the utilization of ox carts to deliver 


ter-Am the iceboxes to the camps. How- 
>signs of ver, the results were well worth 
ent cul 


tractors sas guarded, and their morale was greatly improved. 
gineers 

ember 

eason the many hardships without complaint. 

in Costa 


Along 
1, an en 
ring the 
1d June 


BALLAD oF Two TROPICAL SURVEYORS 
Twas down by the Sabalito 

Where the white-faced monkeys how! 
That me and a guy named Oberg 


ntinuous Met a fate both rank and foul. 
ould not They stuck us back in a manaca shack 
the lo And took our fifty bucks 


timbers 
nds. 
nd some 
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ing done 
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Then said, “‘Survey these blinking hills 
You pair of dizzy clucks.” 

It was wet and cold, in this mess of mold, 
This tangle of tree and vine 

And the moss hung rank, in festoons dank, 
While the rain dripped down our spine 

The little flies with the great big eyes, 
The bugs with a lust for blood, 

Called everything that could carry a sting 
And ganged us where we stood 

They covered our pelts with burning welts, 
They woofed both me and Don, 

But we stood’er fine and ran our line 
For the Survey must go on. 

With clothing damp, in a leaky camp 
We dined on rice and beans 

And we learned to munch quinine for lunch 
While we dreamed of once loved scenes 

But listen mate, to the awful fate 
Phat hit these poor S.I's. 

Whose only thought, both cold or hot 
Was, run some more P.I.'s 


It wasn’t the mold and it wasn't the cold 
And it wasn’t the hungry bugs 

But sad to relate, a far worse fate 
O’ertook these two poor mugs. 


hri ugh 4 They stuck us back in a manaca shack 

essary t And here’s what brings our groans, 

ut brush For beans and rice and fleas and lice, 
rr They nick us fifty bones 

nat cou 
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2 As the survey parties were equipped in Los Angeles, 
“ie instruments acquired were for English measure. The the availability of materials and equipment, and it was 


FoRMWORK FOR A REINFORCED CONCRETE GIRDER BRIDGE 
Key Construction Men from the United States Are Supervising Native Labor on This Work 


while, as food could be kept better, the health of the men their skilled labor was drawn from Guatemala. The 


same condition existed in the Republic of El Salvador, 


Most of the original thirteen survey parties remained and on the road between the Rio Goascoran and Pavana 
n the job until the work was completed and put up with in Honduras, where surveys and plans were based on the 
The parties metric system. The metric system was also used on the 
were recruited from Texas, Oregon, and California, and south Nicaragua contract, as the engineering and con- 
ry 194 the men deserve a great deal of credit for a job well done. struction in this section was done by the Nicaragua High- 


way Department. The English system was used through- 
out all of Costa Rica except for a short section in the 
south which had previously been surveyed by the Public 
Roads Administration. In Panama the metric system 
was used for the part that had been surveyed by the 
Panama Government, and the English system was used 
between E] Hato and La Cuesta Piedra. 


RAPID PROGRESS MADE 


In order to show the progress being made, a newspaper 
article printed in La Noticia, Managua, Nicaragua, April 
8, 1943, in Spanish, is here given in English. 

“Trt Took 25 Hours rrom San José, Costa Rica, TO MANAGUA 
IN A JEEP” 

“An initial trip was made last week by Capt. Jack 
Yount, Capt. Rex J. Allan, and Engineer Fred R. Cline, 
members of the Corps of Engineers of the United States, 
who work on the Pan American Highway, from San 
José, Costa Rica, to Managua in 25 hours in a jeep over 
the new road. From Managua they proceeded to Con- 
dega, in the jeep, and back again to Managua.”’ 

Between April 29 and May 5, 1943, Colonel Kelton, 
accompanied by four other Americans, drove over the 
road from the Guatemalan—Mexican border to San 
José, Costa Rica, in 77 hours of travel time. This is the 
first trip ever made by automobile between these points, 
and covers a distance of approximately 1,600 km. im- 
mediately after the completion of the trip, the rainy 
season commenced in earnest in the Republic of Costa 
Rica, and the dry-weather road became impassable. 

The engineering design was at all times tempered by 


rues operated mainly in Honduras, Nicaragua, and 


= sta Rica. For the portions of the road to be improved 


wy parties a these countries, contracts had been negotiated with 
nd mat rican firms, which used American skilled labor. 

t always ‘or this reason the plans and designs were based on 


' nglish measure. In the Republic of Guatemala the 
_ ric system was used as the Guatemala Highway De- 
‘Timent had sufficient instruments for surveys and all 


fore the 


is bought 


constantly realized that it would be necessary to use local 
materials to the utmost; also, that there would be a scar- 
city of equipment and that it would be necessary to 
utilize native labor. On the contracts with the various 
Republics, 100% of the labor on construction consisted 
of natives of the respective countries, and on the sec- 
tions built by the American contractors, at least 90% of 
the laborers were natives. 
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Dock Construction in Iran 


American Contractors Undertake Lend-Lease Project 


By Donavp B. McKintey 
Proyect Enorneer, Fotey Brotuers, Inc., Spencer, Wuire AND Prentis, Inc., New York, N.Y. 


OME time in October of 1941 
the U.S. War Department 
called upon a group of Ameri- 

can contractors to construct re- 
quired facilities in the Middle East. 
Though it was realized that many 
unusual problems would be en- 
countered in operating 12,000 miles 
from the home base, the obligations 
were accepted and the first steps 


needless to say that our entrance 
into the war increased the expected 
problems many fold. 

An office was immediately es- 
tablished in New York for the pur- 
pose of making preliminary plans 
and obtaining men, equipment, and material based on 
available information. This equipment and material, as 
well as the skilled labor, were sent from the United 
States, while local sources overseas were depended upon 
to supply the common and semi-skilled trades as well as 
certain materials. The personnel and goods from this 
country were assembled and sent overseas as rapidly 
as possible in shipload lots, or in any space available 
on vessels going near the destined area. It is interesting 
to note that on one of the first ships were three Army 
officials who had originally been flying west to the Middle 
East but, stopped at Wake Island by bombings, were in- 
stead heading east by boat to the same destination. 

From the time the first forces reached the site, every 
effort was bent towards starting construction, and as new 
men and equipment arrived their welcome consisted of an 
immediate introduction to their task. This was the most 
difficult period, for it was impossible to keep a proper 
balance between personnel and available plant. There 
was also a serious bottleneck in shipping, and our equip- 
ment, arriving from all quarters of the United States, 
overburdened the stevedoring forces at the port of de- 
barkation, which prevented a progressive and orderly 
loading of ships and resulted in many lots being separated. 
Such conditions tended to increase the troubles at the 


SHORT time before Pearl Harbor, 

several American contractors, such 
as those with whom Mr. McKinley was 
associated, were requésted by the War 
Depariment to undertake considerable 
construction in the Middle East. The 
preliminary details were speedily worked 
out, and by December 1941 a number of countered was that of building y, 
American engineers and construction 
superintendents were aboard ship bound 
were immediately started. It is for the Persian Gulf. Among this group 
was Mr. McKinley, engineer for con- 
struction of docking facilities in Iraq 
and Iran. In this paper he has related 
unusual circumstances that accompany 
work in that part of the world. 


receiving end. For example, a ¢ 
on the first ship, tying up 25' 
aboard. 

One of the first difficulties « 
the general health of the native wor, 
poor physiques were caused main! 
by a [ack of sufficient food, whic 
simply could not be obtained in ti 
local bazaars in quantities to mee 


vided each man at cost. The rats 


consisted of one and a quarter pounds of flour, two ounces 


of sugar, and one-third ounce of tea. When it develo 
in many cases that the men had no means of turning th; 
flour into bread, native bakeries were instituted, and th: 
daily issue of flour was baked into their type of bread 

pancake-like loaf called a ‘‘schipattie’’ which tastes muc! 
like our cardboard. The fact that within a period of tw 
or three months their physical improvement was ver 
marked not only increased the efficiency of constructi: 
but also showed that the improvements we were making 
in the country were not confined to the structures erected 

Another interesting problem came up because the 
native monetary system had no coin between a copper 
worth approximately a cent and a half, and a paper bil 
worth 15 cents. This affected our Army paymaster, as 
there were not enough of the coins minted to supply his 
needs. The problem was not solved until a brokerage 
system was introduced. Incidental amounts of eac! 
man’s weekly allotment were allowed to accumulate an 
were then paid in a lump sum, thus eliminating the nee 
for coppers. 

On our arrival in the Middle East we moved immedi 
ately to the site of the proposed work and commenc 
setting up available equipment. For the port work 
sufficient American labor was sent over to man pil 

drivers, but for all other operations gangs 
natives worked with American timbermen, th 
former doing the bulk of the physical work 
At the start a local native agent supplied © 
labor by contract. This was very umsatisiac 
tory as his men went for long periods without 


and consequently could not eat. Next: 


bona-fide labor contractor was employe 
though we later found that any citizen assume 
himself and others capable of taking a contrac’ 
for any service—no matter what hisexpenenc* 
in that field! It was soon apparent that Ws 
contractor in question was no more satisiactor) 
and since there was no alternative, we organ 
our own local labor department. Food = 
supplied in daily rations, and we gradual 
developed a group of men who were sats , 
comparatively well fed, and sufficiently skule 
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as 


line split on one of four trucks se»; 


our rolling equipment until the ney 
ship arrived with repair equipment 


men so that they might perform , 
reasonable day’s labor. As thei 


the demand, a daily ration was pro- 
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st their particular simple operation to per- 
form efticiently. 

The young boys were much more apt 
chan the older men and often developed 
ato sub-foremen. A little fellow of four- 
na had a bracing gang that needed very 
ttle attention, for he rarely missed a trick. 
He would strut up and down the falsework 
-attling orders to bearded old patriarchs 
four times his age. 

Religious customs caused many lost man- 
yours, as the Mohammedans took time off 
ior their prayers at least three times a day. 
Before we learned the proper ritual, Allah 
must have been highly pleased, for the 
workmen prayed every time they felt they 
needed a fifteen or twenty-muinute rest. 

One old man was of great value, in view 
yf the fact that there was no replacement 
source for lost tools. At least once a week 
this ex-pearl-diver would visit the site, plug 
a set of shark teeth into his nostrils, and 
for about 60 cents an article would dive 
and recover all tools that had been dropped oéverboard. 

Because of the serious scarcity of firewood on the 
desert, each native at quitting time would gather any 
scraps from sawdust to pile butts, and take them to his 
hovel. This was allowed until the natives developed 
the practice of inserting a hammer or file in the center 
of the bundle. This naturally could not be sanctioned. 


A PROBLEM OF CLIMATE 


The extreme heat caused serious interference with 
efficiency and production. At the start of the summer 
some of our men with experience on our western deserts 
expressed the belief that we could work through the heat 
if the day, but trials proved that it could not be done. 
The furnace-like blasts, plus the prevalent diseases, were 
too much for a normal physique, and yellow jaundice and 
heat prostrations became common among the men until 
a rest period was prescribed. 


Pile Line, Fastened 
to Driven Pile 


——— Pile Driver 


_—Hydraulic Pump 
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TgeAK Locs WERE SPLICED AND DRIVEN AS PILING 


All equipment sent overseas was the finest the Army 
could obtain, and the difference between the old world 
and the new was very distinct in this respect. To see a 
modern motorboat towing three or four mahailyas, a 
type of craft used in the time of Christ, was almost a 
shock. The natives had depended on simple sails and 
manpower for so long that even a westerner expected 
nothing else. There were several locally built pile- 
drivers in the area manned by Indian troops of the 
British Army. To drive piles a drop hammer was used, 
which appeared to be a huge block of limestone riding on 
angles set between the leads and the weight. Piles were 
kept in place by Indians standing on each stage of the 
leads and holding a short length of rope. When the pile 
was spotted, the ropes were tossed around the pile and an 
upright, and then snubbed. 

As long as ships were available, timbers and piling 
were sent from the United States, but as the full demand 
could not thus be met, piling and finally timbers were 
supplied by the British from India or Australia. It wasa 
sorry sight to see beautiful teak and mahogany timbers 
sliding into the water as piles. The longest piling or 
timber was less than 40 ft, so that at least two, and in 
many cases three, pieces had to be spliced to make a 
single pile. Many of the logs were 20 to 30 in. in diame- 
ter, so that it was necessary to adz down two sides to a 
workable width. If the wood was not absolutely dry, it 
was just enough heavier than water for the piles to sink, 
which made handling considerably more difficult. All 
these factors tended to make the cost of splicing a pile 
much greater than the cost of driving it. 

A quantity of lumber, supposedly 4 by 6 and 8 ft long, 
was shipped in for decking. Actually the apparently 
hand-sawed sticks ran from 3 by 3 to 5 by 7 and, when 
laid, resulted in a platform rough as a choppy sea. Siz- 
ing was out of the question because of the difficulty in 
cutting the hardwoods. 

As is usual, the driving of the first pile was an event 
rating everyone's attention. The longest pile sent from 
America was selected—a Douglas fir timber 87 ft in 
length. The pile was to be driven in about 30 ft of water, 
with the cutoff 8 ft above mean tide. It is easy to picture 
the feelings of all concerned when the pile drove easily 
within 3 ft of cutoff and was capable of a resistance of 
only 4 to 5 blows to the foot with a Vulcan No. 1 ham- 
mer. Based on the Engineering News formula, this 
meant the pile was good for only 4 tons, and by ne 
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EQuIPpMENT BROUGHT FROM 
SHARPLY WITH NATIVE Boats AND GARB 


stretch of the imagination the 25 tons required. I can 
distinctly remember looking along the shore at the only 
type of tree in the area, the date palm, and wildly wonder- 
ing how we could use its pithy trunk. The natives can 
subsist on the palm tree alone, using its leaves for 
warmth and shelter, its fruit for food, its fibers for cloth- 
ing, and its sap for drink, but it was useless as a pile 
substitute or extension. 

Since the soil ranged from a fine silty to a sandy ma- 
terial, we retested one pile twenty-four hours after driv- 
ing and found that its resistance to driving had im- 
proved. A second hammer test five days after driving 
showed that a ‘‘freezing’’ action had taken place which 
caused an improvement in the carrying capacity of the 
pile to such a degree that it was safe under a load of 40 
tons. To substantiate this, a hydraulic load test was 
made, as shown in Fig. 1. This scheme was utilized as 
there was no other available means of providing a reac- 
tion. It proved quite unsatisfactory, in that tidal and 
wave action caused a variation of the load by raising or 
lowering the stern of the barge. Thus it was impossible 
to apply a uniform load over a period of time. Also, it 
did not appear safe to run the load higher than 25 tons, 
which consequently did not allow for a safety factor. 

Accepting this result as temporarily satisfactory under 
the conditions, the driving of piles was continued. How- 
ever, as test piles placed throughout the length of the 
job disclosed no better subsoil conditions, and as many 
of the piles sent from the United States were less than 
60 ft in length, a steel beam was borrowed from a bridge 
project at another camp 160 miles away and apparatus 
was installed for a more satisfactory pile test. A reac- 
tion was obtained by tying the beam down to two ad- 
jacent piles on each side of the one to be tested. Loads 
of from 5 to 40 tons were applied in increments of 5 tons, 
and the results plotted in the usual manner with settle- 
ment a function of the load applied, as shown in Fig. 2, 
which gives the results of loads applied to an 85-ft and a 
65-ft pile. As can be seen, the latter length proved un- 
satisfactory. Since many of the piles sent from the 
United States were of this length or shorter, we secured a 
number of 20-ft lengths of concrete-lined steel pipe, 
which were fastened to the bottoms of the piling. Later 
when the teak piling was delivered, we switched to the 
much more satisfactory method of splicing on a length of 
timber. The added length was put on, not to reach a 


better stratum but to secure a more suitable penetration 
in the same stratum, for we found from the experience of 
other agencies that a better stratum could not be reached. 

The engineers just referred to had used a pile made up 
of a solid steel column about 6 in. in diameter, which was 
literally screwed into the ground. 


This was a propeller- 
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like affair from 4 to 7 ft long on the bottom of th. shait 
providing the force that literally pulled the pile into ¢, 
ground as the shaft was turned. Load tests made jp, 
mediately after the shaft reached a depth of 95 «, 
proved the piles to have little more load-sustainin, 
power than the same shaft after penetrating only gp ;, 
The British finally adopted the same policy used by oy; 
organization of determining the bearing values by resy};< 
of tests made several days after the pile was in locatioy 


Because of the need for utmost speed of constructic, ( 
and the elementary skill of the native labor, the aim o; u 
the design was to make all connections and joints a lo 
simple as possible. This aim was complicated by the ey. ra 
treme length of free-standing pile and the limited height r 
above the water line in which braces could be place; rt 
To overcome this weakness, the top was braced stiff, a 
in all directions while the structure as a whole was th 
assumed to be flexible. The docking of several ships by C1 
inexperienced pilots proved this theory to be a fact, fo; 
the structure would give as much as 8 in. on contact. 

No attempt could be made to treat the lumber used 
but examination of the several timber structures in the 
area proved this unnecessary for a short period. The ture: 
water was so thoroughly polluted that no respectable nies 
marine borers could live in it. In fact we found it a wis: hang 
precaution to disinfect all Americans who fell into the i th 
water. The lining of the natives’ stomachs appeared to 00 f 
be of cast iron, for they could even drink copiously from loon 
the river with no ill effects. B38 | 

At the end of 1942, as planned, the project was turned f 
over to the U.S. Army construction forces for comple 184 ( 
tion, and the civilian personnel started the long trip 
home. The experience gained enhanced our appreciatic: PA 
of the facilities American engineers and constructors W 
have. On the other hand, it is probable that the intro nem 
duction of new methods and equipment into backward throt 
countries will in time tend to improve the living condi work 
tions of the peoples of those countries. For t 
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OARING timber arches span the Navy's recently 
S constructed blimp hangars, 237 ft wide by 1,000 ft 
long. Unprecedented problems of erection were met in 
raising millions of board feet of lumber into position. 
Timber ring connectors were used throughout. Con- 
uderable doubt has been expressed as to whether such 
a structure could be built of wood without the use of 
these connectors. The design of these hangars was de- 
wertbed by Mr. Amirtkian in the October tissue. 


NUSUAL in design details, a number of timber 
" used blimp docks have been completed for the Navy. 
in the These hangars are judged to be the greatest struc- 

The tures ever erected of timber. Structural timber was 
Ctable selected in order to conserve steel, and over 4,000 tons per 
a Wise hangar were saved as a result. Each hangar, exclusive 


to the { the doors, contains approximately 2,680,000 to 2,860,- 
red to (0 fbm of lumber. In the case of hangars with semidome 


loors, these amounts are augmented by an additional 
638,000 fbm, while for those having flat sliding doors 
f composite design, the additional lumber is about 
184,000 fbm. 
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FABRICATION AND TREATMENT FOR FIRE RESISTANCE 


With the exception of the roof sheathing and some 
members of the secondary framing, the materials used 


intro 
kward throughout may be classified in the category of shop 
condi. work, requiring elaborate preparation prior to erection. 


For this purpose, the facilities of structural timber fabri- 
cating shops were utilized. This procedure of planned 
shop fabrication, rather than on-the-job carpentry, was 
necessary not only to keep lumber waste to a minimum 
but also to assure speedy and accurate preparation, and 
economical construction. 
Fabrication was planned and executed with the same 
care as that given to similar framing work in steel. The 
various operations consisted of the compilation of mill 
der lists, preparation of shop drawings, template work, 
cutting and punching of material, and check assembly. 
After fabrication, all lumber was 
shipped to treatment plants to be 
made fire resistant. The required 
treatment, intended to give protection 
lor the hangar against incendiary 
bombs as well as fire hazards from 
ther sources, consisted of a vacuum 
process of salt impregnation conform- 
ing to specification No. 38b of the 
American Wood Preservers’ Associa- 
tion, 
A series of tests are now under way 
to determine the effect of this treat- 
ment on the strength of lumber. From 
oe preliminary test results, it appears 
iat a 4-Ib salt injection per cubic foot 
i lumber will decrease fiber strength 
m static bending and in compression 
rallel to the grain by about 10%, 
mpression perpendicular to the grain 
| °y about 3°%, and increase end and 
radial hardness up to 25%. 
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Navy Develops All-Timber Blimp Hangar 
IT. Construction Proceduré 


By ArRsHAM AMIRIKIAN, M. Am. Soc. C.E. 
Principat ENcineer, Bureau or Yarps AND Docks, Navy Department, Wasnuinoton, D.C. 


The rigid framing of the hangars and the door towers 

necessitated special care in the design as well as in the 
choice of type of foundations. The soil conditions at the 
various stations varied rather widely, the two extreme 
cases being a muddy silt of great depth and a firm sand 
overlying ledge rock at a comparatively shallow depth. 
Accordingly the type of foundation varied from an 
elaborate pile system to a simple spread footing. 
- Obviously, no satisfactory choice could be made with- 
out complete and reliable soil data upon which to predi- 
cate the design. To this end, immediately after the selec- 
tion of each hangar site, a quick survey was made of all 
available soil data for determining the extent of the re- 
quired additional information to be obtained from supple- 
mentary field tests and sampling. These consisted of: 

1. Undisturbed soil samples, taken from 8 holes 
located at the four corners and at the third points of the 
side walls of each hangar, and carried down to a depth 
of 100 ft or to rock. The samples were tested and ana- 
lyzed in the Bureau’s Soil Testing Laboratory for obtain- 
ing the desired data on the physical characteristics of the 
soil, including shear strength, angle of friction, as well 
as the necessary information for computing the probable 
rate of settlement under loading. 

2. Load bearing test, for determining a safe bearing 
load when using spread footings. For this purpose a test 
pit was dug to footing depth and a bearing plate, having 
a minimum dimension of 12 in. and simulating the shape 
of the footing, was placed at the bottom. The plate then 
was loaded with 1-ton or 2-ton load increments up to fail- 
ure, and the corresponding deflections recorded by means 
of an Ames dial attachment. In addition, at every 
second or third increment, the plate was unloaded to 
measure the resulting recovery. 

8. Pile tests, for determining the required depth of 
penetration to develop the bearing value used in design. 
The tests were generally made by driving a pile to the 
bearing value in accordance with dynamic formulas, 
then subjected statically to a load twice the computed 
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bearing capacity. In case of failure under the latte, 
loading, an additional pile was driven to an increased 
depth and the static overload test repeated. 

Timber ribs are anchored to reinforced concrete abut 
ment bents. This arrangement was used so that room 
for shops and offices could be provided without the inter 
ruption of numerous timber rib bracing members. Pj 
footings and spread footings were used for these bents 
depending upon conditions. 

In the spread footing arrangement, the two legs of th. 
bent rest on two-step plain concrete pads, connected 
together with a tie. The maximum unit pressure under 
dead load at various localities varies from 2,500 to 3.54 
Ib per sq ft, while that with wind or snow, from 3,500 
6,000 Ib per sq ft. 

In the pile-supported footing arrangement, two types 
of piles were used—cast-in-place concrete and timber 
Timber piles were used at the station where the poores, 
soil conditions prevailed. In this case the outer and tly 
inner footings were supported by 9 and 12 piles, respec 
tively, 3 piles of each group being battered to resis: 
an outward dead load and wind thrust of 22 and 7 kins 
respectively, and an inward wind thrust of 54 kips. Thy 
piles were driven through 90 ft of silt to sand and carry , 
maximum load of 24 kips. As an additional precaution 
for this hangar, underground ties were provided between 
opposite abutments of the arches to insure against pos 
sible lateral displacements. 

In both arrangements, an attempt was made to limi: 
the maximum differential settlement between the tw 
legs of each abutment bent to a computed value of | in 
Because of this consideration, it was found necessary ip 
some instances to use somewhat larger footings thar 
would have been required by the soil bearing capacity. 

The total dead weight of the end door bent is about 
6,000 kips, of which 450 kips constitute the weight of the 
box girder with its two cantilevers. Each tower accord 
ingly imposes a concentric dead load of 3,000 kips on its 
foundation slab of plain concrete, varying in thickness 
at the various stations from 6 ft 6 in. to 9 ft, and in dimen 
sions from 26 by 60 ft to 32 by 62 ft. As in the case of 
the arch bent footings, the foundation pad is supported 
either directly on soil or on piles. In the former case 
the maximum unit pressure varies from 4,500 to 6,500 lb 
per sq ft, while in the latter arrangement, utilizing pre- 
cast and cast-in-place concrete piles, the maximum pile 
loading is about 60 kips. The tracks for the flat sliding 
doors, as well as for the semidome door, have the so-called 
ballasted-type foundation generally used in railroad con 
struction. The ballast was placed in layers and grouted 
and rolled to provide a water seal. 


ERECTION METHODS VARIED 


Generally a standard design or set of plans is supple 
mented by a standard procedure of construction. While 
such a procedure could have been developed for the ere¢ 
tion of the hangars at the various stations, it was fe! 
that the desired end, namely, economy and speed of con 
struction, could best be accomplished by letting each con 
tractor plan his own method of erection. This conclusior 
was based primarily on the consideration that, sinc 
several hangars were to be erected simultaneously # 
various sites by different contractors whose facilites 
and equipment differed widely, the so-called standart 
procedure would lack sufficient flexibility and might t 
sult in hardships to some erectors. 

Because there was no precedent for such timber be 
struction, erections were planned without the beneit © 
previous experience. To partially overcome this hand 
cap, extensive use was made of small-scale models tof 
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simulating the various steps of 
erection procedure. These 
studies covered not only the ex- 
tent of field assemblies, but also 
the equipment and the manner 
of erection, truckage, and yard 
layout. At certain stations, 
planning was somewhat simpli- 
fied by the fact that there was 
available at the site erection 
equipment used on previous con- 
struction work. 

The main device for erection 
of the hangar roof framing con- 
sisted of a traveling scaffold or 
of towers supplemented by 
ground cranes. Some of the 
erection procedures used at vari- 
ous sites are shown diagrammati- 
cally in Fig. 1, and illustrated in 
the accompanying photographs. In both scaffold and 
tower methods, the arches were erected either in single 
or double rib units; in the latter case the assembly con- 
sisted of panels from two adjacent arches, connected to- 
gether with purlin trusses and rafters to form a box-truss 
section. The lower panels of the arch ribs were erected by 
means of ground derricks, the assemblies being secured to 
the tops of the concrete bents and retained in position as 
cantilever truss segments. 

The size of the erection assemblies was obviously 
governed by the capacity and reach of the lifting derricks. 
Where a scaffold was used, utilizing relatively small 
derricks, the number of assembly units per arch or per 
pair of ribs varied from 7 to 10, with lifting weights of 4 
to 6 kips; while with traveler cranes or derricks, the 
number of assembly segments varied from 3 to 5, the 
corresponding heaviest and lightest lifting weights being 
43 and 8 kips, respectively. The heaviest erection unit was 
the crown or center piece in a three-unit double-rib 
assembly arrangement. This 20-panel segment, con- 
sisting of two ribs, purlins, purlin trusses, and bottom- 
chord bracing, weighs approximately 21 tons. A similar 
piece in a single-rib assembly arrangement weighs about 
7 tons. For the erection of a four-unit assembly, an 
additional traveling tower was utilized for splicing the 
crown joint. When a traveling scaffold was used for erec- 
tion, the upper arch segments were assembled on the 
scaffold platforms and placed in position by means of 
gin-pole derricks. 

Erection of the remainder of the roof framing followed 
closely the erection of the arches in the following order: 
purlin trusses, purlins, bottom and top chord bracings, 
rafters, and sheathing. The transverse splice lines of the 
sheathing were broken by the use of random lengths, and 
placing was accomplished by means of an adjustable 
platform anchored to the completed parts of the planking. 

To provide enclosure for the huge openings at the ends 
of the hangars, two types of doors were used. Both types 
are entirely self-supporting. Flat sliding doors similar 
to those generally used on airplane hangars were hung on 
a bent separated from the arch framing. These bents 
are composed of an overhead box girder supported on 
two cellular concrete towers. There were no unusual 
problems involved in the construction of the concrete 
towers. Standard form work was utilized, after due con- 
sideration had been given to the use of sliding forms. 

The center span of the overhead box girder was built in 
position on a scaffold, and the two cantilever spans were 
assembled either on scaffolds or on the ground, then 
hoisted into place. A circular or parabolic camber of 2'/2in. 
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was provided for the center Span 
At one station, because efectos 
equipment was available, the 
center span as well as the ty 
cantilevers were built on ¢) 
ground and lifted into positic, 
by a system of counterweight; 
This erection sequence nepess 
tated a revision in the design of 
the center span to render jt , 
simply supported girder. Cons. 
quently, heavier chord sections 
were substituted for the origi 
nally lighter sections, and th 
camber was increased to 4!/, jp 

In general, the main framinp 
of the door leaves was assembled 
on the ground on skids, they 
lifted to a vertical position op 
top of the track rails, and fitte; 
into the upper grooves of the guides. Joists, wood 
grits, and sheathing were then installed in place. 

The other type of enclosure is a semidome doo 
mounted on tracks at the hangar ends. For the erectio: 
of each such door, a circular scaffold was built, This 
scaffold, with its many platforms and derricks, served qs 
centering for the radial ribs and facilitated the placing 
of the rest of the framing. By this device, it was possibi 
to erect the entire structure in small segments and main 
tain theoretical dimensions during all stages of construc 
tion, thus preventing free deflections and the resulting 
deformations in the framing prior to completion. 

For erection stability, a high timber arch is at a dis 
advantage in comparison with a similar steel framing 
This is particularly true at early stages of assembly 
when a few arch ribs, without the benefit of complete 
bracing or roof sheathing, present relatively large su 
faces to longitudinal wind forces. To overcome this in 
herent weakness in framing, guy bracings in various ar 
rangements were utilized during construction. At certair 
stations, partial use was made of derricks or an erection 
tower to supplement guying. In addition, an effort was 
made to keep the lag between the completed arches and 
the placing of the remainder of the roof framing and th 
sheathing to a minimum. 

Unusually high wind pressures were experienced during 
construction of the majority of the hangars, velocities 0! 
approximately 60, 70, and 90 miles per hour being re 
corded at three stations. At the second site, a partial 
collapse of the then few erected arches occurred as a re 
sult of inadequate guying. The partially completed 
framings at the other two sites, however, withstood th 
wind impact, in both transverse and longitudinal direc 
tions, without any apparent sign of injury. 

In general, the framing was assembled and erected by 
carpenters and riggers, but at certain stations structura 
steel workers were also employed. In the early stages 
of construction, the rate of erection was about 1*/: arc) 
bays per day. In later stages, however, with the benett 
of experience, the rate rose to about 2°/, bays per day 

The hangar projects constitute a part of a huge Nava 
Public Works program administered under the Bureau 
Yards and Docks. Rear Admiral Ben Moreell (CE 
U.S.N., Hon. M. Am. Soc. C.E., is chief of the Bureat 
Capt. W. H. Smith (CEC), U.S.N., Director of Plas 
ning and Design Department; and Comdr. E. H. Praeg* 
(CEC), U.S.N.R., Design Manager (both M. Am. - 
C.E.). The principal designs were prepared under = 
writer’s supervision by B. G. Anderson, E. G. Odley, 
E. R. Slade of the Bureau’s Designing Engineers Staf 
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ConcRETE PorTION OF BurILpING COMPLETED BEFORE STEEL ERECTION AT OKLAHOMA CITY MODIFICATION PLANT 


Two Modification Centers Requested— 
Immediately 


Tulsa and Oklahoma City Are Scenes of Construction Miracles Supervised by Corps of Engineers 


By Tuomas M. Rosins, M. Am. Soc. C.E. 


Mayor GENERAL, U.S. Army, Assistant Cuter, Corps or ENGINEERS 


notion among those outside the 
construction industry that re- 
ports of construction projects are 
mere documentary accounts of rou- 
tine methods and procedures. Some- 
me explained this belief recently by 
saying that all such achievement is 
the result of hard, unromantic, 
inving work that just does not be- 
ome dramatic in the eyes of the 
public. 
Such conclusions fail to take into 
sccount the human element in- 


T ERE seems to be a prevailing 


ONSTRUCTION of the first unit in 

the Tulsa Aircraft Assembly Plant 
was completed in less than 13 weeks. 
Operating under pressure of immediate 
need for such facilities, contractors used 
every known trick of the trade to establish 
a record for the completion of this 4'/>- 
million-dollar plant. Cooperation in 
the delivery of material and equipment 
was maintained through the efforts of the 
Tulsa District, Corps of Engineers. In 
this article, General Robins shows the 
drama “of people and things’’ that ac- 
companies wartime construction. 


the backdrop of the broader situa- 
tion which made it necessary to 
have modification centers and to 
work against impossible deadlines to 
get them in operation. 

“Speed”’ is probably the best one- 
word description of World War No. 
II. From the first unexpected blasts 
of blitzkrieg tactics by the German 
armies, the emphasis has been upon 
sudden and surprise attacks—upon 
the ability to reach an objective 
first and with greater power than the 
enemy. Japan used the same ele- 


volved in building something—the 

loresight and judgment demanded for trigger-quick 
decisions; the planning, organization ability, and drive 
alled for to meet discouraging schedules; and, especially 
in the case of most of the war installations, the coopera- 
tion, spirit, and patriotic efforts of thousands of workers, 
gathered from all walks of life, coming from different geo- 
graphical areas, and representing practically every phase 
of human interest—all united in a resolute purpose to 
help defeat the Axis by seeing to it that in the construc- 
tion effort there will be enough and on time. 

The annals of the construction industry will ‘include 
0 more vivid chapters than those written during the 
War construction program. Into the some 2,000 major 
projects and several thousand smaller jobs that make up 
“lls program are cram-packed not only dramatic stories 
t people and things but an element of comedy and some 
ragedy as well. Representative is the record established 


7 through the District Engineer’s Office at Tulsa, 
la., on modification center projects at Tulsa and 
Uklahoma City. 

The Teal significance of this achievement, however, 
comes out only when the specific scene om thrown upon 


ments of surprise and speed in the 
treacherous attack on Pearl Harbor and immediately 
thereafter upon other objectives in the Pacific. 

Through years of advance preparation, planning, and 
production, the Axis countries expected to rush through 
to victory before the Democracies could get under way. 
Their time-table was thrown out of schedule. Backed 
by a history of surprising accomplishments, this country, 
working hand in hand with the other Allied powers, ac- 
cepted the challenge of getting enough and on time. Now 
the initiative has been wrested from the enemy, and the 
war is being brought home to him at times and upon 
battlefields of our own choosing. 

Our peace-loving nation, busy with efforts to build for 
progress, swung abruptly to war production with a speed 
that permitted us to accomplish in two short years what 
the dictator-driven countries took seven long, back- 
breaking years to do. 


CONSTRUCTION INDUSTRY ADAPTABLE 


In such a swing-over, construction was the key. Our 
entire record in this war has been made possible in many 
important respects only through the amazing plasticity 
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Sree. Roor Trusses Erected ON Free-STANDING COLUMNS—TULSA MODIFICATION PLANT 


of the construction industry—the ability to make ad- 
justments to meet new situations. The freemen of this 
country shifted their equipment and their skills so aptly 
and so quickly that construction schedules were broken 
and broken again. There has been a constant challenge 
to do the things that hitherto had been considered im- 
possible. This was especially true in work on the modi- 
fication centers in Oklahoma. 

Much of this war is being fought in a new battlefield, 
scarcely used even in the first World War—the limitless 
battlefield of the air. As Brig. Gen. Stuart C. Godfrey, 
M. Am. Soc. C.E., Air Engineer, Army Air Forces, has 
pointed out, the power of the Air Forces is delivered by 
a propeller with three delicately balanced blades. The 
first blade is the aircraft, the second blade is the air- 
men, and the third blade the airdromes. 

The Corps of Engineers and the construction industry 
have played a major role in developing and maintaining 
the delicate balance of these blades. Great, modern 
aircraft plants were constructed, and from these plants 
are now coming all types of military aircraft in numbers 
that cast an ever-darkening shadow over the hopes of the 
Axis. Air Force troops are training at huge installations 
completed on impossible schedules. Hundreds of air- 
dromes have been built, at home and abroad, to add a 
historic chapter to the annals of American engineering. 

Another feature of the program of the 
Air Forces has been the construction of 
modification centers—places where all the 
special equipment for various climates and 
various governments is installed in new 
aircraft. These modification centers allow 
the assembly lines of the aircraft plants to 
concentrate on mass production of stand- 
ard models. The planes, however, must 
serve in various parts of the world, under 
widely varying climatic and operating con- 
ditions—in the tropics, in desert areas, in 
the Arctic. Many of them are required to 
make long over-water flights. 

Before the finished planes are placed in 
service, therefore, operational changes are 
effected at modification centers, making 
the planes suitable for special missions. 
These changes may include, for instance, 
the placing of different guns, extra gas 


tanks for long flights, an extra gun turret, 


TRENCHING AND Back-Hok MAcHINnes ExcavaTep For Cotumn Foot 


VoL, 13, No.» 


and any other modifications whic 
may be required er desired by ow 
Allies. The Russians, for xampl 
insist upon certain ch inges jp 
equipment in line with the trainin 
and experience of their men ay; 
the requirements of their type o 
warfare. The British need othe 
changes. All such changes g, 
made in modification centers, y hich 
also permit the adoption of lates 
developments without i interference 
with established assembly lines, 


TULSA PLANT ANTICIPATED 


Upon being notified that co, 
struction directives were likely t 
be issued for modification cent 
No. 16, to be built at Tulsa, ang 
modification center No. 17 at Okis 
homa City, and that it was imper, 
tive.that both jobs be completed ip 
the shortest possible time, the Tul 
District Office made a thorough i investigation of the poss 
ble systems of construction to determine which, under exist 
ing circumstances, would result in the greatest speed. 

As a preference had been expressed for a concrete stru 
ture, both ZD and rigid-frame concrete were inyestj 
gated. It was decided that both of these methods, bx 
cause of difficulties in forming and other factors, wouk 
take too long. Wood trusses were also investigated ar 
discarded because of scarcity of structural lumber. Froz 
these investigations, Col. F. J. Wilson, M. Am. Soc. C.E 
District Engineer, decided to erect the buildings with 
a reinforced-concrete center section and a steel trussed 
roof on concrete columns for the hangar section. Majo 
Earl A. Cornell was named area engineer for center No 
17, and Capt. John R. Soderberg for No. 16. 

After these decisions had been made, the following 
plan of action was evolved: 

1. The Tulsa District Office would produce drawings 
for site grading. Topography was to be done in con 
nection with the site investigations, and this could start 
almost immediately. 

2. An architect-engineer would be retained for each 
job to produce all other drawings, designs, and so forth 

3. Structural steel design for both jobs would & 
identical and reinforced concrete design essentially the 
same. 
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4. The Tulsa Engineer Dis- 
ict would purchase and furnish 
+» the constructors all materials 
wch as structural steel, pipe, 
eating equipment, reinforcing 
steel; special equipment, such 
<water heaters, alr compressors? 
dlorinators, cafeteria equip- 
nent, ventilating fans, and so 
rth, where fabricating time 
ould overlap bidding tume so 
‘hat the material could be in 
sbrication before general con- 
rracts were awarded. 

The directive was received for 
modification center No. 17 on 
April 93. 1943, and for modi- 
éeation center No. 16 on the 
JJowingday. Work started on 
grading plans immediately. 
irchitect-engineers were called 
in, and on the evening of April 
24 contracts were let for Archi- 
tect-Engineer Title I Service to 
! Gordon Turnbull and Sverd- 
rup and Parcel, of St. Louis, for 
modification center No. 16 and 
to the Austin Company, of 
Cleveland, for modification 
enter No. 17. 


CONTRACT PROCEDURE 
SIMPLIFIED 


The structural designers of 
both firms were immediately 
-alled into conference, and on April 28 contracts were 
let for the furnishing and fabricating of structural steel. 
\s quickly as material lists and specifications could be 
furnished by the designers, other materials were pur- 
hased by the Tulsa District Office. The larger of the 
material contracts were let as follows: 


MODIFICATION CENTER No. 16 


May 1, 1943 d : concrete pipe 

steel joists 
May 12, 1943 cement 


MoptricaTion CentER No. 17 


May 4, 1943 —_ concrete pipe 
May 4, 1943 . « » @ast-iron pipe 
May 5, 1943 . « « « steel joists 
May 7, 1943 es heating equipment 
May 12, 1943. cement 
Offers were solicited for the grading of the site for the 


seven days later. Site grading for the Oklahoma City 
plant was opened for offers on May 3, and award was 
made four days later. Grading operations were arranged 
to clear and establish finish grades on the space occupied 
by the buildings first, so that the operations of the grad- 
ing contractor and the building contractor could tele- 
scope. 

Offers were solicited for the construction of the Tulsa 
plant on May 18, and on May 25 a contract was awarded 


gto the Corbetta Construction Company, Inc., of New 


York. For the construction of the Oklahoma City center, 
fiers were solicited on May 17, and a contract was 
awarded on May 25 to the Charles M. Dunning Con- 
struction Company, of Oklahoma City. 

: Although the foregoing information is somewhat 
De eutary, it reveals the measures taken by the Tulsa 
“istict to cut time wherever possible—an urgent re- 


CONCRETE WAS ELEVATED BY Dump BUCKETS AND 
DISTRIBUTED BY BUGGIES FROM A HOPPER 
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quirement if the completion 
dates were to be met. 

Progress on both jobs pro- 
ceeded at about thé same rate, 
neither job getting more than a 
few days ahead of the other. 
That is one reason why this re- 
port must necessarily deal with 
both plants. The methods of 
attack used by the two contrac- 
tors on the erection of the build- 
ings, however, were quite differ- 
ent. The Corbetta Company 
chose to erect free-standing con- 
crete columns and to start the 
roof steel almost immediately, 
while the Dunning Company 
chose to erect the concrete center 
portion first, letting the roof 
steel wait until that part of the 
work was complete. Both con- 
tractors made constant use of 
high early strength cement to 
allow rapid loading of the con- 
crete structure and early re- 
moval of forms. 

At each plant, there are two 
principal buildings, each 420 by 
600 ft. They are made up of 
twin hangar-type structures 160 
by 600 ft, with 100 by 600-ft 
two-story lean-to sections be- 
tween them. The permanent- 
type buildings, which are of con- 
crete and steel, are fireproof. 
The over-all height of the hangar portions of the buildings 
is 49 ft. 

It was less than 13 weeks from the date the War 
Department directive was issued to the Tulsa District 
Office until the time the first unit of the $4,500,000 modi- 
fication center annex to the gigantic Tulsa Aircraft 
Assembly plant was turned over for occupancy to the 
Douglas Aircraft Company on August 1, 1943. The 
other unit was turned over on September 1, and a $250,- 
000 drop-hammer building in connection with the project 
has been started and is scheduled for completion by 
November 20, 1943. 

Such construction schedules were not established merely 
to satisfy the whim of someone in high authority to set 
new records. Our forces overseas were calling for planes 
equipped for their particular needs. Our Allies were 
waiting for planes that could be thrown into action upon 
reaching their destination. Invasion was imminent, and 
a protective umbrella of planes had to be provided. 
Furthermore, the Allied strategy called for round-the- 
clock bombing. Thus a steady supply of planes ready 
for specific uses was essential. 


SCHEDULES ACCELERATED TO A REMARKABLE DEGREE BY 
ALL CONCERNED 


The District Engineer’s Office recognized the urgency. 
The contractors were willing to accept the challenge for 
speed. The workmen caught the spirit, realizing the 
importance of their fight against time just as realistically 
as if they had been engaged in invasion themselves. 

Plans and specifications that normally require from 
45 to 60 days were ready in 19 days. Instead of the 
usual 12 weeks required to start steel through a mill, the 
steel for this work was being rolled 9 days after the direc- 
tive was received. The entire job, which would have 
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Street Trusses Beinc ERECTED ON FREE-STANDING COLUMNS BY 
CONTRACTOR AT THE TULSA PLANT 


taken from 10 to 12 months under normal schedules of 
peacetime construction, was ready to serve its purpose 
in less than 100 days. 

It cannot be said that ‘‘the breaks’ favored completion 
of the work on time. During the construction period, 
Oklahoma had a month of the greatest rainfall on record. 
When the time came to let the general contracts, Tulsa 
was practically isolated by the record floods that plagued 
the Midwest in the spring of 1943. Contractors had to 
fly their crews into the city to prepare their bids on the 
grounds. 

The problem of getting the steel was solved when it 
was discovered that a plant in St. Louis could start 
fabrication immediately. The delivery of key equip- 
ment was not left to chance. Representatives of the 
District Engineer's Office were sent to ride the rails with 
the equipment to see that there was no unnecessary 
delay. The pressure of the job was translated by the 
contractors into terms their employees could understand. 
When a squadron of planes landed on July 31, so that 
the operating crews could follow ‘‘their’’ plane through 
the plant before leaving with it for a theater of operation, 
it brought the war close to home to the workers and made 
every man on the job feel that he had won a personal 
victory. 

This indicates the human drama incorporated in a 
major construction job. But there is still more to the 
story—additional methods used to speed up the work. 


COORDINATION OF WORKMEN EFFECTED 


For example, mobilization and actual construction 
work on the Oklahoma City job were concentrated on the 
first unit for the first two weeks in order to get it under 
full construction at the earliest possible date. At the 
beginning of the third week, the construction organization 
for the second unit was formed by taking experienced 
crews from the first unit and supplementing them with 
new men to make possible a more rapid start on the second 
unit. 

Construction operations were begun in the center of 
the buildings and prosecuted with two crews, working 
both ways from the center to the ends. Tienching ma- 
chines were used to excavate the perimeter to full depth 
for the footings and furnace rooms, leaving only the ex- 
cavation of the center material overlooked by the trench- 
ing machines for clamshells and hand labor. 

Work was prosecuted on both units simultaneously, 
except that the second unit was approximately two 
weeks behind the first. While this procedure did not 
permit the maximum re-use of concrete forms, it did ex- 
pedite construction by making it possible to use expert- 
enced crews on the second unit. The “‘bugs’’ that had 
been removed in constructing the first unit were avoided 
in the second. 
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Truck-mounted mobile concrete mixers wit) adius; 
able towers were used for mixing and delivering conerss, 
These portable concrete mixers, with hoisting tower », 
tached, made it possible to set up the mixer at any k ™ 
tion on the job and adjust the hoisting tower for deljy.. 
ing concrete to the highest point necessary in the str 
tures in exceptionally shoft time. 

All specialty trades subcontractors were organize: 
As far as possible they prefabricated such items .. 
metallic heating ducts, wooden wire raceways for the 


electrical distribution system, roughing-in for plumbing N 
and so forth. Thus when the buildings were ready {,, Pri 
these features, it was possible to install them withoy Cor 
delay. ncy 
Concrete floors were placed in lanes running the fy ed | 
length of the buildings, instead of checkerboard fashion ssibl 
Paving mixers were used to mix and place concrete fo e 
floors, while the concrete for paved aprons and taxiway: _ 
th 


was mixed and placed with two pavers working on oy, 


lane. Paving operations were planned in such manne erat 
that the lanes were placed from the outside limits of the cu 
aprons, surrounding the structures, toward the buildings pass 
This permitted the paving operations to start earlier and req 
to offer the least interference to structural operations ery, 
Eight complete construction organizations—two op ntt 
each building, with two 8-hour shifts on each building the 
per day—were used to speed up the work. The organiza s th 
tion made full use of daylight hours, working from 5 a.m r the 
to 9 p.m. Because of a shortage of common labor, the — 
contractor was never able to organize a third complete xilial 
shift. However, separate smaller organizations wer r the 
formed to construct small miscellaneous structures. Ap nth, 
extensive four-track temporary railroad yard was con Une 
structed at the site in order to expedite the handling of ners 
carload shipments of materials. uderab 
Special attention was given by both the Area Engineer "> "™ 
and the contractor to expediting the shipment of mate ent O 
rials and equipment. Full information was made avail aah 
able to all those interested. Daily meetings attended by Ha" 
representatives of the prime contractor, the subcon dae 
tractors, and the Area Engineer were held to enable all doa 
concerned to keep fully informed on current develop us dr 
ments and to iron out any problems that might delay the me 
work. 
Through the use of such methods—some old, some es 
new—it has been possible for the construction industry, tips 
working hand in hand with the Corps of Engineers, t th 
handle the war construction program. Under the pres _— 
sure of wartime requirements, we have learned many we 
things that will continue to be helpful in the construction “. 
industry during the years of peace that lie ahead. ee 
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\ January 1942, the Fontana N the race aga 
‘Proect was authorized by 
Congress as an essential emer- 
ney war project, which necessi- 
ved its being built in the shortest 
ible time. No major construc- 
n equipment was available for 
-anster from other TVA projects, 
| this had to be taken into con- 
eration in setting up the con- 
‘ruction schedule. Preliminary in- 
iries indicated that a year would 
required for the purchase, de- 
very, and installation of the equip- 
nent making up the main features 
the construction plant. Closure 
1s then, of necessity, scheduled 
pr the spring of 1944. Approximately 2,800,000 cu yd 
§ conerete is contained in the main dam, spillway and 
wxiliary structures. The construction schedule called 
r the placing of concrete at the rate of 200,000 cu yd a 
nth, or 8,000 a day. 

One of the first problems requiring immediate atten- 
jon concerned the source of concrete aggregates. Con- 
iderable time could be saved were it possible to secure 
his material from a commercial source, as the procure- 
ent of crushing and screening equipment was a point of 
pajor concern. No commercial rock producing concerns 
natural sources of sand or gravel were available within 
y reasonable distance. Shipping aggregate in by rail 
rany appreciable distance would have been a tremen- 
us drain on existing railroad facilities, as approximately 
/,000 tons of processed aggregate would be required 
ily, amounting to about 300 standard hopper-bottom 
ars, not allowing for the cars that would be in transit or 
hose being loaded at the other end of the terminal. A 
re serious consideration was that the rough and 
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he pres untainous terrain at the dam site did not lend itself 
mans » providing either sufficient railhead 


r adequate storage facilities to assure 
iterrupted concreting, should some 
tlays be experienced in the train 
hedules. 
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QUARRY OPENED 


\iter some exploration, it was de- 
kied to develop a quarry some 5,000 ft 
Hwistream from the dam site and near 
enght bank of the Little Tennessee 
er. Tests indicated that a satisfac- 
ty product in sufficient quantity was 
vailable and could be developed with- 
t undue difficulties or delays. The 
Fneral plan of all the construction 
: lacilities in the immediate area of 
“cam site appears in Fig. 1. 

The tugged mountain topography, 
considerable topographic relief, 
tated the use of belt conveyors for 
“'ranisportation of aggregate through 
* Various stages of processing, as well 


Fontana Dam 


concrete have been placed in a single day. 
The construction plant which has made 
this possible combines the best features 
of several completed projects with a few 
added. 
describes arrangement and selection of 
equipment for this plant. 
which will appear in the December issue, 


mixing plantand the construction trestles. 


for Fontana Project 


Aggregate and Cement Plants 
By R. E. Martin 
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as for transporting concrete out to 
the three construction trestles. In 
all, there are more than two miles of 
belt conveyors, varying from 42-in. 
to 24-in. Timber construction was 
employed wherever feasible, in an 
effort to avoid the use of steel, which 
was difficult to procure. 

There was considerable over- 
burden at the quarry site, and this 
was handled with shovels and trucks. 
Seven electrically powered, crawler- 
mounted, blast-hole drills are used for 
the primary drilling of 9-in. holes. 
Approximately a 30-ft burden is 
being obtained with holes drilled at 
25-ft centers. The present working 
base of the quarry is about 210 ft high and about 1,000 ft 
long, with the quarry floor at El. 1330. Nitramon blast- 
ing material, grade A, sizes 8 by 21 and 7 by 24, in con- 
tainers, is used for primary blasting. The yield is about 
three tons of rock per pound of explosives. Some secon- 
dary drilling is required, for which jackhammers are used. 
On this job we are experimenting with the drill hole 
pattern, as well as with the method of loading and shoot- 
ing, in an effort to reduce to a minimum the amount of 
secondary drilling. 


inst time to complete 
as an emergency 
than 9,000 cu yd of 


Mr. Martin 


In Part II, 
concrete batching and 


project was discussed 
issue, by Calvin V. 
A. Meyer. 


PRIMARY CRUSHERS 


Rock is loaded, by five 3-yd electric shovels, into 12- 
yd dump trucks, which carry the rock to the primary 
crushers, consisting of two 42-in. gyratory crushers with 
a setting of about 4*/, in. These crushers are each 
driven by a 250-hp motor, and are placed side by side, 
with truck access from two sides. A total of 536 truck 
loads of rock, averaging 13'/. tons, have been dumped 
into the two crushers in one 8-hr shift, for a crusher capac- 
ity of approximately 450 tons per hr. 


AGGREGATE STORAGE STACKERS 
A Tunnel Beneath the Pile Provides for Moving Aggregate to Mixing Plant 


$33 
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AGGREGATE PLANT AT FONTANA PROJECT 
Primary Stockpile at Right, Followed by Crusher Buildings 1 and 2, Rod Mill Storage, Rod Mill, Stackers, and 
at Left, River Crossing 


The product of these primary crushers is discharged 
onto one 60 by 108-in. magnetic vibrating feeder, which 
in turn discharges directly onto a 42-in. inclined belt 
conveyor. Traveling at a speed of 550 ft per min, the 
product is conveyed across the river to a surge storage 
pile. A concrete tunnel under this storage pile allows the 
material to be reclaimed and conveyed to the processing 
plant. It would have been more convenient had the 
processing plant been on the same side of the river as the 
primary crushers, for the mixing plant was by necessity 
also located on the right bank of the river. 

Space limitations, however, as well as topographic 
conditions, did not permit this. As a consequence, the 
raw product is conveyed to the left bank and the proc- 
essed material must be returned to the right bank. An 
overhead steel structure and hoist arrangement is pro- 
vided at the primary crushers for removal of large-size 
stone which cannot go through the crushers or bridge 
across the rim of the crushers. The quartzite rock is 
very abrasive, and the crushers will have to be relined 
after the concaves have worn, to give a 6-in. crusher 
opening. 

A primary stockpile is maintained ahead of the proc- 
essing plant to avoid tying up the rest of the plant with 
quarry operations, and to provide a steady feed. A 42- 
in. belt conveyor carries the aggregate from the primary 
surge storage pile to crusher building No. 1. An emer- 
gency opening in the roof of the concrete tunnel under 
this storage pile is provided in case the feeder is down for 
repairs. 

Crusher building No. | houses two 5 by 12-ft double- 
deck vibrating screens and two 4'/,-ft standard cone 
crushers, with a setting of about 1'/. in. The material 
retained on the top deck of these screens (6 by 7'/2-in. 
openings) is directed to the cone crushers for further 
grinding and gets back into the circuit again by means of 
a circulating conveyor. Any proportion of rock passing 
the top deck and retained on the lower deck of these 


screens (3'/, by 3'/4-in. openings) can be directed 
to the cone crushers or to a conveyor which carris 
sized material to the sizing plant. 

The pan material from these screens is taken by 
veyor to crusher building No. 2. This building li 
houses two 5 by 12-ft double-deck screens and ts 
short-head cone crushers with about a */;¢-in. set 
Any rock retained on the top deck (1°/s by 1°/sin 
ing) is directed either to the cone crushers or to thes 
plant. Rock retained on the lower deck ('/s by’ 
openings) follows the same procedure. The pan mat 
(minus ’/s-in.) and the product from the shor 
crushers, are taken by conveyor to the top ofas 
storage bin of 500-ton capacity. 

Atop this bin are two 6 by 14-ft single-deck vilr 
screens, equipped with screen cloth with */j by 
openings. Here it is necessary to draw off a prop 
of the material exceeding '/, in. to supplement th 
rock storage, which is likewise taken to the sizing 
The remainder of the product goes into the storag 
whence it is withdrawn for making sand. It show 
emphasized that the quantity of each size of rock 1 
determined by the proportion used in the concrett® 
The manufacture of these various sizes can & 
trolled quite definitely by the system of splitter gate 
by-pass chutes that has been installed. The co 
carrying material to crusher building No. | is e@ 
with a 48-in. diameter magnetic-head pulley for‘ 
moval of tramp iron, to avoid any possible injury' 
crushing equipment. 


SIZING PLANT 
All rock picked up at the various discharge Pp 
crusher buildings Nos. 1 and 2 and in the surge 
unsized and is conveyed to the sizing plant. Thus 
sists of three groups of two screens each, ' 
on the hillside paralleling a natural ravine. 
material is successively screened, and the overs" 
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screening operation is stored. 
m the 500-ton surge bin, storage 
erial is conveyed to two 9 by 12-ft 
. where it is ground into sand by 
as of rods. This type of mill was 
ted for making sand after labora- 
tests to determine the most suit- 
equipment to install for this pur- 
taking into consideration equip- 
See: costs, particle shape of the 
sand product, amount of fines 
bus 100 mesh) to be wasted, metal 
umption, and the subsequent use 
trategic war materials. 
he two rod mills are driven by a 
le 800-hp motor, through a V-belt 
iaw-clutch arrangement. Use ofa 
Sic motor was more a matter of 
liency than anything else, as this 
was recently salvaged from a dredge 
p, and the delivery date on indi- 
al motors was unsatisfactory. In 
» mill the rod charge is around 
) lb, made initially of an equal 
ht of 2'/s-in., 3-in., and 3'/,-in. diameter rods. Re- 
ement rods are 3'/; in. in diameter and are added 
it twice weekly to compensate for daily wear and to 
bre a more uniform grading of thesand. This grading 
ry with the rod charge, as well as with the feed 
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QUARRYING OPERATIONS NEAR PRIMARY CRUSHERS—ELECTRIC SHOVELS USED 


amount of water added at the discharge cone, which is 
especially designed for such injection. The product of 
the discharge cone is flumed into a 5 by 30-ft and a 7 by 
30-ft rake-type classifier. Here the rest of the control is 
effected and the product dewatered. The finished prod- 


_ and ugh the mills. uct discharged from the classifiers has a moisture content 
gh-carbon, chrome-steel, and silicon rods are being of around 17%. Altogether, about 1,200 gal per min of 
the latter are of electric-furnace steel rolledin Knox- water is used in connection with the classification of sand, 
directed The wear consumption, including rods that have including that added in the rod mills. The finished 
ich carres@i—im down to a small core plus scrap rods—such as those _ product is conveyed to a radial stacker which distributes 
have been broken or bent—approximate at this time the sand into storage over the main reclaiming tunnel. 
taken by it */ Ib per ton of rod-mill feed. The grinding isa The waste product is carried directly to the river and 
ilding lik process, water being added at the feed end of the amounts to about 16% of the rod-mill feed. 
s and two! it the rate of about 30% water and Provision is made in the 
*/q-in. set stone by weight, to create the proper Base Line of Dam } plant layout to by-pass the 
 1°/s-in @tion. The normal capacity of each mill is SS mt ! = rod mills, sending the fines 
of to thes tons of feed per hour. Concrete = Nigh and Low Trestles 7 directly to the classification 
(7/5 by he product of the rod mills flows by grav- “Powerhouse Jrestle = equipment. Ordinarily fines 
e pan ma i bowl-type hydroseparator 16 ft in di- : will be passed through the 
he short ter by 5itdeep. Here the first stage of ‘Concrete Hopper rod mills to improve the par- 
lop of as rol is effected for the removal of minus rn eee ticle shape. 
@mesh material. This control is by means / All the sized concrete aggre- 
deck vibr he flow rate of the hydraulic separator, 9) gate is stored over a timber 
3/15 by h can be varied by admitting a greater G Snes Se reclaiming tunnel located in 
T a prope@smaller amount of water at the feed aiing Plant a natural ravine. The total 
ement th he separator and also by varying the Cement Silo storage provided amounts to 
e sizing a / approximately 91,000 tons and 
re storag , / the reclaimable storage, with- 
It shou / ; out bulldozing, to about 37,000 
vf rock / tons. Sufficient length of 
concrete / tunnel is allowed for sand, to 
can \ | permit further dewatering be- 
itter gates —, _— Rinsing Screens / fore reclaiming. Sand going 
The cor into the mixing plant has a 
| 1s equa moisture content of approxi- 
ley for ® mately 8%. The timber re- 
claiming tunnel has openings 
BB se in the roof through which 
7’ aggregate can be removed by 
conveyor. The gates in this 
arge po ‘ : tunnel are manually operated, 
the operator receiving his in- 
nt. Scree ant Reclaiming Tunnel structions by signals from the 
each i turnhead operator stationed on 
ne. i top of the mixing plant as to 
oversizt fic. 1. Construction PLANT FaciLities at FoNTANA PROJECT the particular kind of material 


3 \ 
ef 
¢ 

a 

— 


4 


FonTANA Dam Site Consrruction Camp AND CoNCRETE PLANT IN BACKGROUND 


to go on the belt. Steam coils have been placed in the 
roof at the sand and fine-rock openings in case these ma- 
terials freeze up in winter. 

THE CEMENT PLANT 


All cement is delivered in bulk in standard box cars to 
a railhead about 1,200 ft upstream of the dam. These 
are tracks on 18-ft centers and three unloading pits, 
48 ft on centers. Six box cars can be unloaded simul- 
taneously. The method is by manually operated power 
scraners which dump the cement into a hopper between 
the two tracks. Each of the three unloading pits contains 
identical equipment—an enclosed chain-flight type of 
conveyor which moves the cement to a small surge 
tank 25 ft 10 in. from the hopper, and an air-activated 
cement blower under each surge tank which blows the 
cement through three 6-in.-diameter parallel lines to the 
silos. Over each hopper is a 4 by 7-ft magnetic vibrating 
screen for removing lumpy cement or other foreign mat- 
ter. The entire plant is enclosed under a common shed. 

The chain-flight cement conveyors 
travel at a speed of 28 ft per min and 
have a capacity of 250 bbl per hour. 
They are horizontal under the tracks 
and then inclined, discharging into 
surge tanks with a capacity of about 
50 bbl. A flanged connection is pro- 
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and the three lower one< 
a group 60 ft downhijl] an 
150 ft away from the mixi 
plant. One of the fin 
diameter pipe lines runs {,,, 
the unloading terminal to + 
upper silo, a distances of 
3,000 ft, including a lift 

about 290 ft. The Other ty 
pipe lines, of the same diam, 
ter, run to the two outsid, 
lower silos, a distance , 
about 2,950 ft, with a a 


of about 260 ft. The thre not 
lower silos are so piped thy ( 
when the outside ones , sa 
filled, the overflow enters th = 
center one. This center 
thus tends to serve as a, Hy 
lector or vent, reducing ¢j wen 
amount of cement escapir 
into the atmosphere. 
No cement is pumped ¢ deed 
rectly into the compartment vas 
in the mixing plant, all being may ) 
rehandled from the { 
silos. This is accomplished again by the use of airs _ 
tivated units. One such unit, located under the uppe - 
silo, blows the cement to the mixing plant, a lift of alx 
90 ft. Two similar units are provided for the three lowe Wi 
silos, connected to them by pant-leg chutes, and blowin, . 
the cement 285 ft with a rise of around 150 ft. The tw oy 
cement compartments in the mixing plant are vent ould 
into the upper silo. The upper silo and the lower center ne 
silo are vented by means of a 10-ft diameter dust collect. Hi wae | 
Approximately 1,200 cu ft per min of air is requir ey 
for each of the air-activated blowers at the unloading Teal 
terminal for a capacity of about 150 bbl of cement per ich 


hour. The blowers at the cement silos require about 5 
cu ft per min of air. The lines enter the silos approx 
mately tangentially, and swirl plates are provided near 
this point to take the wear. The cement for any concret 
remaining to be placed after closure and filling of t! 

reservoir, will be hauled to the dam site in special tani 
trucks and handled by the present facilities, which » 

be moved to the downstream side of the dam. 


terially 
n eed fc 


vided on these conveyors to permit 
the use of cement hopper cars should 
these become available. 

The air-activated cement blowers 
are loaded by gravity, then charged 


with air under pressure, and opened oa 
into a discharge line for blowing the 
charge of cement to the silos. Inside 
each tank is an air-ram-operated gate 
to permit charging the tank and to 
seal off the internal pressure built up 
during the aeration and discharge of 
the cement. 

There are four cement silos, each | 
30 ft in diameter by 70 ft high, of 
6,000-bbl capacity. The upper one is 
located adjacent to the mixing plant 
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N indicated increase for 1943 J 
other ty 


of 36% in the total number 
ne diam of passengers carried in 1942, 
© Outside Rich in turn was an increase of 


stance bs! 07, over 1941—such 1s the out- 


th a iis ok for the Pacific Electric Rail- 
Che thr y Company of Los Angeles. At challenging. 


uped tha » same time there is an indicated 
ONES cease in freight—measured by 
enters the oss ton-miles—for 1943 of 80% 
enter sj ver 1942, which again had exceeded 
juries 41 by 31%. Gross revenue in 
ucing U 12 rose to 147% of the 1941 total 
escaping nd is expected to expand 60% in 
' 1943. Yes, this picture looks bright 
ndeed, but before we are swept 
way by these multiplying figures, 
‘Fig. 1) let us consider the other side of the matter—the 
the fowl -owded facilities, the necessity of keeping equipment in 
o , nstant service, and the difficulties in securing employees. 
© upper 
t of abe 
lower 
d blowing 
The tw 
re vente 
WeT center 


Pacific Electric 
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, all being 


STAGGERED HOURS FOR BUSINESS 


When it became apparent that there would be an ab- 
normal traffic increase in Los Angeles, business men and 
ric authorities realized that the cooperation of all 
would be required, and a voluntary plan of staggered 
| hours for business was made effective. This spread the 
collector rning and evening peak loads, although not to the 
owe xtent hoped for. 

weatonding [raffic increases resulted in decided changes in the es- 
men” riding habits of patrons. There was an in- 
adout MEicrease in off-peak travel during the day, also in night 
appre travel. Normally traffic was lightest on Sunday with 
ided ~ Mapuurday next; Monday and Thursday were about 
hore qual as regards maximum loads carried. Saturday is 
sal tank the heaviest day and Friday is next. While Sunday 


which Ww 


traffic has increased 
pubstantially, it is still 
the lightest day. Al- 
though much heavier, 
traffic on the remaining 
lays now shows little 
elative difference. 


Mary personnel on leave, 
moving into and out of 
Los Angeles, but the co- 
Operation of Army 
piicials has made it 
penerally possible to 
handle these move- 
ments at times of light 
ewilian travel and when 
the necessary equip- 
ment is available. This 
also permitted handling 
this class of traffic on 
rail lines on which 
Passenger service had 
been abandoned, par- 


Traffic on Fridays 7 
and Saturdays is ma- 
terially affected by the met 
peed for handling mili- rr 


ITH 22 billion passengers de- 
manding space on transit facilities San 
in 1943, transport utilities are exceeding 
all previous operation records. 
cially in areas congested with war workers 
has the provision of needed facilities been 
Such a center 
Angeles, and such a utility is_ the 
Railway 
In that this company operates railroad, 
interurban, street car, and motor bus 
service, Mr. Batman's report gives an 
inclusive analysis of wartime transpor- 
tation in the area. This paper was pre- 
sented before the Engineering Economics 
Division at the Los Angeles Convention. 


Wartime Transportation in Los Angeles 


By D. Batman 


ASSISTANT TO THE Presipent, Paciric Etecrric Company, Los ANGe-Es, CALIF. 


ticularly between Los Angeles and 
Bernardino. The result has 
been a large saving in motor coach 
mileage, and is directly in keeping 
with the ODT policy of conserving 
rubber. The handling of inductees 
has required numerous special moves 
every day by both rail and motor 
coach. There are also numerous 
troop movements. 

A large number of workers in de- 
fense plants located on the Com- 
pany’s lines are handled, but in the 
larger plants the greater proportion 
of the employees use private auto- 
mobiles or special motor coach serv- 
ice provided by the plants. With 
the aid of government officials, studies were made of pos- 
sible extensions of rail passenger lines to serve major air- 
craft plants in the territory, but unless conditions as to 
the use of private automobiles change materially, these 
are not likely to be constructed. 


Espe- 


is Los 


Company. 


SPECIAL SERVICE TO DEFENSE PLANTS 


The Los Angeles Motor Coach Lines and the Los An 
geles Railway (Fig. 2) furnish special contract motor coach 
service to some defense plants, operating from established 
rail heads on the Pacific Electric and Los Angeles Rail- 
way lines. The service is arranged to provide for return 
of the equipment for use during peaks of regular traffic. 

The Los Angeles Motor Coach Lines, an operating 
agency, is owned jointly by the Pacific Electric and the 
Los Angeles Railway. In 1942 it handled 36,605,000 


passengers, and the gross revenue was $3,036,000. In 
general it serves the territory west of the central business 
district of the city. 


— | 

= 

ELEVATED RaIL AND Motor Bus TERMINAL CONSTRUCTED IN CENTRAL Los ANGELES 38 
537 
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by the Pacific Electric contra: 
was approximately one million — 
This service, which was cop 
menced March 19, 1943, is ope 
ated under contract. The Cop 
mission guarantees the operations 
and the profits, if any, are divic 
equally between the Company a; 
the Commission. The project 
designed to handle a total of 10,04 
passengers daily each way betwee: 
Los Angeles and Terminal Island 
and 5,000 passengers daily eaci 
way between Long Beach and tly 
Island. It is now Operating at 
approximately 20% of maximur 
capacity, and further increase: 
will depend upon restrictions 
placed on gasoline, rubber, and thy 


parking of automobiles on Term; 
nal Island. Arrangements, no: 
completed, also contemplate the 
A Rat Line CONSTRUCTED TO SERVE A SHIPYARD use of the service by other govern ine 
‘ Coin-Actuated Turnstiles Speed Loading ment personnel. Equipment noi 
| required for present traffic is being 
5 To provide special service for employees of the Cali- used by the Company under arrangements with th 
fornia Shipbuilding Corporation between Los Angeles Commission. — an 
or Long Beach and the yards on Terminal Island, the Summarizing, we find the Company with 459 rail car pe 
Company, under contract with the U.S. Maritime Com- and 382 motor coaches, carryimg passengers on 21 rail ~ 
mission, recently completed construction of 2°/, miles lines and 33 motor coach lines at the rate of about 14 ras ™ 
A of double-track rail line from its Long Beach Branch to million per year. This compares with 81'/, million car ai 
the Cal Shipyards and 1.8 miles of second track neces- ried in 1941 with 408 rail cars and 317 motor coaches se m 
sary to complete 400 Exclusive Pacific Electric passenger operation involves : 4 
double tracking of the / daily 5,617 regularly scheduled trips, divided about , + 
Long Beach-San greg j equally between rail and motor coach lines, to whic! ad 
Pedro Line. To pro- ILES j must be added the moves ied 
vide the necessary of the special traffic met a 
power, two 2,000-kw _ Fic. 1. Operatinc Recorns tioned. Asa major portio: ys 
mercury-are rectifiers or Paciric ELECTRIC of all moves occurs in the be 
were installed in sub- RarLway CoMPANY 840 minutes between 5:0) 
stations at Terminal 
Island and at Watts, 300 30 150 in ad 
and in addition a 1,000- loushe 
kw portable substation GROSS REVENUE / of 
was constructed from 
motor generator sets ani on 125 43 to 
which the Pacific Elec- 5 mil 
: trichadonhand. For 3 ton-mik 
this service the Mari- 5 ipproac 
time Commission %& to exce 
requisitioned 61 cars 200 20 100 M1, 
formerly used by the § 4 % Freig 
Southern Pacific on % 3 $ trains ¢ 
the Bay Bridge be- Si \/ in exte 
tween San Francisco 75 [sy ind frei 
and Oakland. The / The 
equipment was con- = / trated 
verted for use on Com- the Cor 
pany lines at the $ 2 wi where ¢ 
general shops in Tor- 100 10 “ transco 
ranee by replacing were ha 
pantographs with umber 
trolley reconnecting 7,850 
motors, changing the Supp 
voltage from 1,200 to - . to the y 
600, and applying field the han 
shunt switches to the sting 
motors to increase moved 
speed, The total cost 0 - 0 with pa 
of the work covered 2.2. 2 tained { 
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mt not GARAGE FAcILitiIes WERE ERECTED NEAR RAIL SHOPS FOR CENTRALIZED MAINTENANCE PROGRAM 


s being 


th the 
.m. and 7:00 p.m., the passenger traffic alone provides a 


full-time job. 

Restriction on tires, placed in effect in December 1941, 
ad substantially increased traffic on longer rail and 
motor coach lines but did not greatly affect the shorter 
cal lines; so that when gas was rationed in December 
“42, it produced only about a 10% increase in traffic. 
Careful analysis and study of increases that océurred 
nthe |S eastern states where gas rationing is more strin- 
gent indicates that similar restrictions here would necessi- 
tate handling about a 20° increase in traffic on the Com- 
mys lines. It is felt that by strict compliance with 
a hour program, this additional traffic can 
be handled. 


ui] Cars 
mi i 
ut 14 
on car 
ches 
ivolves 
about 
whict 


in the 
n 5:0 
FREIGHT LOAD DOUBLES 


In addition to the passenger load, there is the tremen- 
ously increased volume of freight, which for the first 
ali of 1943 exceeded by 11'/2% the total for 1941— 
measured by gross ton-miles—with indications that the 
45 total would more than double the 1941 figure of 
') million gross ton-miles. In 1942, 256 million gross 
ton-miles were handled. Freight revenue is now closely 
pproaching passenger revenue. Gross revenue promises 
to exceed the 1942 total of $19,751,000 by 60%. In 
‘41, gross revenues were about 13'/: millions. 

Freight movement involves 120 regularly scheduled 
‘rams daily, in addition to numerous special trains and 
extensive box motor service handling mail, express, 
nd treight in less than carload lots. 

(he volume and increase in freight traffic are well illus- 
trated by comparison of cars handled per month through 
‘e Company's Los Angeles freight terminal facilities, 
“iere Cars are interchanged with the three connecting 
‘anscontinental railroads. In June 1941, 53,000 cars 
vere handled through these terminals; in June 1942 the 
my had risen to 69,200; and for June 1943, it was 

_ upplies for the armed forces and materials essential 
‘0 the war effort form the major part of the freight traffic, 
. handling of which involves many varied and inter- 
ee blems. During normal times freight was 
—_ during night hours with minimum interference 
~! passenger traffic. Now maximum use must be ob- 
ined from both motive power and freight equipment, a 


fact which necessitates prompt movement during all 24 
hours of the day. It can be readily appreciated that, 
with the frequency of passenger and freight movements, 
intensive supervision is required. Supervisory forces 
are now about 2'/, times the peacetime staff, and to 
handle the rail traffic, dispatching districts have been in- 
creased from 3 before the war to 5. 

It has been necessary to supplement electric motive 
power with a number of steam engines. Handling of the 
heavy loads and the operation of steam locomotives on 
lines originally designed primarily as passenger lines has 
necessitated additional yard facilities and _ sidings, 
changes in existing layouts to provide easier turnouts 
and curves, and other miscellaneous facilities. 

Increasing loads have required installation of heavier 
rail on the heavier freight lines. Approximately 16'/: 
miles of track of 60 and 70-Ib rail have already been relaid 
with 90-lb rail as part of the program for relaying about 
50 miles of track. ; 


PROPERTY AND PERSONNEL 


A rehabilitation program, started in 1939, contem- 
plated picking up deferred maintenance over a period of 
years, but heavy traffic has accelerated the plan. Dif- 
ficulty in securing men and the large amount of new con- 
struction required to serve war industries prevented in- 
creasing the program as rapidly as desired. Track main- 
tenance forces were gradually enlarged but a serious 
shortage in ties then developed, which has only recently 
been cleared up. The situation is now such that it is 
hoped in the near future to maintain tie renewals at the 
rate of not less than 12,000 per month. 

The problems of securing and holding personnel under 
present conditions are of major importance, and it has 
been necessary to raise age limits and reduce experience 
requirements. It is anticipated that the War Manpower 
Commission’s Employment Stabilization Plan, recently 
made effective in this area for all essential activities, 
and to which the Company subscribes, will improve the 
situation. Because of the character of the work and 
types of equipment operated, women have not been 
employed in train or motor coach service. In clerical 
work men have been largely replaced by women, the 
policy being to shift men to the heavier jobs when their 
work can be satisfactorily handled by women. Women 
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— and is of material heh 
in meeting the prese 
situation. Much of me 

fee older substation equip 
= ment, which was to have 

been scrapped, had t 

be put back in sery ice 

Some of this was utilized 

in the construction of 

three additional port 

able substations. \M, 

terials, especially cop 


per, recovered from each 
abandoned lines hay. hon 
helped greatly in main Phe 
taining the electric sys = 
tem. ques 
Maintenance of way cons 
and structures, always of tl 
a major problem, js who 
doubly so now. The roa 
situation as to rail and emp! 
ties has been mentioned turn 
but the maintenance ‘ repre 
bridges, buildings, si tor a 
Freicnut Betnc Movep sy 44-Ton 380-Hp Diese. E_ectric Locomotive nals, and interlockis, reaso 
Trolley Actuates Wigwag Signals at Highway Crossings plants, together wit! and | 
much new eonstruction anes, 
are employed in the shops in many capacities, and as is also greatly complicated by war conditions. This sub live | 
" operators of interlocking towers. ject alone constitutes a most interesting story. Purchas Coase 
7 Employees entering train service, both at normal times and use of materials and supplies now present an appar rende 
and at present, are required to complete a thorough ently infinite number of complications. The necessity oj v 
course of instruction. In other departments, new em-_ trainigg inexperienced help, of conforming to rules and a 
ployees were generally required to meet experience re- regulations in ever increasing numbers, coupled with in aie, 
quirements and were not given a course of training such creased business, has created a situation in the general : 
as was given those entering train service. However, in- auditor's office almost as complex as the traffic problem 
experienced employees are now accepted in all depart- 
ments and trained. There are now about 6,000 employ- INCREASES HANDLED SINCE PEARL 
ees in service, as compared to 4,100 in 1941. The present It is worthy of note that despite the necessity for in alibes 
average turnover amounts to about 425 employees per creasing the total number of employees approximately . 
month, or 7'/,% of the total, which requires interviewing 50%, and for replacing a substantial percentage of ex 
of about 1,200 persons a month by the Personnel De- perienced employees with personnel that was to a large d 
partment. extent inexperienced, it has been possible to handle the 
Equipment is another important factor involved. The tremendous increase in business that has occurred sinet ‘ 
Company has had 90 motor coaches on order for over a Pearl Harbor. In this period gross revenues have mor 
year. An allocation from the ODT for 30 of these was se- than doubled, passenger traffic has increased 68%, and 
cured and they are now in service. An allocation was freight traffic, measured in gross ton-miles, has increased . Tr 


also obtained for two 44-ton diesel electric switchers, altogether 180%. 
which were recently placed in service. 


San Fernand 
A gas electric passenger coach has been = Suniand 
converted for use as a switching loco- d 
from 72 ft to 43 ft. Work is now under # 2}. The 
way on four additional such units. 
Despite heavy and continued use and Holly — 
shortage of parts, it has been possible terey Pan” Spadra” Pomona 
to hold the “out-of-service’ equipment Mira Loma" suthor 
down to about 8°, of the total; this has the w, 
been due in a large measure to the "% Watts KT Brea Arlington This o 
amount of new equipment secured and E! Segunda pton vears 
A + ‘ 
to the work done on the older equip- Gardena lea ana Fullerton concer 
ment under the rehabilitation program. Tofrance 
OLD POWER EQUIPMENT IN SERVICE pn ong Beach Gardén Grove —— 7 ployer: 
Santa Ana —-—— Pacific Electric Railway practic 
Power consumption is now about Sunset Beach Motor Coach Lines 
greater than in 1940. Prior to the pig Steamship Routes a th 
war a program of conversion of manu- oy Huntington - 
al v bs for atic Beach Bot} 
al y operated substat.ons lor automatic 4 Scale in Miles 
Balboa — low pr 


The ch 


operation and installation of additional 
units of equipment had been under- Fic. 2. Ratt AND Motor Coacu Lines or THE Pactric ELectric 
taken. This was recently completed, ComPANY IN THE Los ANGELES AREA 
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Manpower in Construction 


Part II. Check and Balance System of Labor Management 
By L. E. BricuaM, M. Am. Soc. C.E 


Lapor Recations Orricer, Construction Division; Orrice, Cuier or Encineers, War Department, Wasninoton, D.C. 


ONSTRUCTION essen- 
tially a partnership whereby 
owner, contractor, and labor 

each perform the specialized func- 
tions for which they are best fitted. 
[he reported high cost of wartime 
construction is well known. The 
question of how to reduce this cost 
constitutes a direct challenge to each 
of these parties—to the contractor, 
who must prove his ability and de- 
sire to render the management service for which he is 
employed; to organized labor, whose function it is to 
furnish competent workmen; to the contracting agency 
representing the owner, who must see to it that contrac- 
tor and labor each perform their allotted function. Un- 
reasonable completion schedules, shortages of materials 
and uncertainty as to their delivery, unfavorable project 
sites, weather conditions, labor shortages, and competi- 
tive practices, have all been contributing factors to ex- 
cessive costs. These factors increase the challenge to 
render good labor management. 


Taste I. Cueck List oF Factors OUTSIDE THE PROJECI 


|. Labor Supply 
a. What is the labor supply area for the project? 
b. What proportion of labor is local and non-local? 
c. In what trades have labor shortages existed? 
d. What are the labor supply needs for the project? 


2. Housing 
a. What are the main residence areas of workers? 
Are rents fair? 
c. Are premises overcrowded? Are they clean and healthful? 
d. Are conditions satisfactory as to food, water, fuel, and sani- 
tation? 
e. Should housing and commissary facilities be made available 
on the job? 
Does any undesirable political or gambling racket exist? 
Transportation 
How do workmen get to and from the project? 
What is the approximate time consumed in travel each day? 
Are travel conditions safe? 
d. Are parking facilities provided? 
e. Are transportation costs excessive? 


Che attitude of the employer in the handling of labor 
may generally be classified under one of the following two 
extremes 

|. The paternalistic attitude, by which all power, 
authority, and rights flow from the employer down, and 
the workman is in a condition approaching servitude. 
This general attitude, while commonplace a number of 
years ago, 1s now considered outdated in most private 
concerns 

2. The line of least resistance is taken by some em- 
ployers, particularly on fixed-fee projects. Under this 
practice, the rights of the workers, either real or fancied, 
a the wishes of the representative unions are given full 

‘0 
B 1th of these labor policies result in poor economy with 
+ Production by workers and high unit labor costs. 
The check-and-balance system outlined in this discussion 


‘Phyo vee labor management speeds up 
the job and reduces costs. 

in high worker morale plus craftsman- 
ship and can be measured by compara- 
tive unit labor cost data. 
Mr. Brigham outlines a check and bal- 
ance system of evaluating factors con- 
ducive both to high morale and to con- 
struction economies. 
October issue, job costs were discussed. 
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is somewhat of a medium between 
these two extremes. By this sys- 
tem, both the employer and the em- 
ployee are delegated definite respon- 
sibilities on the job, and a continu 
ous check is made by the contract- 
ing agency to see that both parties 
discharge their responsibilities. 

The key to good labor manage- 
ment lies with the individual em 
ployee. The individual is the least 
common denominator, the unit or the single brick in the 
wall of production. He must be selected properly, treated 
fairly, and satisfied that he is getting a square deal and 
that no injustice or favoritism prevails. As indicated in 
Fig. 1, the individual has two elements that are neces- 
sary for production: (1) energy, (2) skill. The release of 
energy applied to skill begets production. This release 
of energy and application of skill come from within the 
individual and must be given voluntarily and cannot be 
taken from him by coercion. 


It results 


In this paper 


In Part I, in the 


CONDITIONS AFFECTING WORKER'S OUTPUT 

The individual's skill gradually increases with use 
and training, and decreases through lack of use. His 
energy fluctuates daily. The handicaps of poor housing, 
travel, living conditions, lack of recreation, and long 
hours, which must be surmounted by war workers have 
in many cases sapped their energy reserve to the point 
of endangering health and making even reasonable pro 
duction impossible. The popular theory that an exten- 
sion of working hours brings increased production is often 
a fallacy, as the worker’s energy may thereby be de 
creased beyond the point of maximum returns. 

For the most efficient operation, the workman must be 
properly selected, well slept, well fed, well clothed, and 
arrive at the place of work in the best condition. A con- 
tinuous and systematic follow-up must be instigated to 
maintain the individual in good condition. Some of the 
production factors that should be investigated are indi 
cated in the check lists, Tables I and II. 

Good labor management can only result through pa 
tient and persevering effort and not through wishful 
thinking or directive. To be effective, it must be a con- 
tinuous process-——an everyday working tool. The con- 
tracting agency and the con- 
tractor should each centralize 
the responsibility of labor 
management through one man 
well informed on all phases of 
construction. From the stand- 
point of the contracting agency, 
he should have good practical 


| ENERGY 
construction experience plus a 


SKILL 
technical and engineering view- 


point. Many construction engi- i 
neers are so qualified. The re- | PRODUCTION | 
sponsibilities of this individual 
would be twofold: 

1. Tocheck continually with Fic. 1. 
the contractor’s representative 
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on this phase of the work and make sure that the con- 
tractor is fulfilling his responsibilities. 

2. To inaugurate such independent cost studies as 
are necessary to check the unit cost data submitted by 
the contractor. y 

It is desirable for the contractor to delegate similar 
functions to a man who has had experience in handling 
men, such as a foreman or superintendent. This man 
should also be intimately acquainted with construction 
practices. At the same time, he should have a reputation 
for openmindedness and fair dealing with labor. It is 
recommended that the operation of the personnel office 
be a part of this man’s work. The past practice of di- 
viding this responsibility, with the management taking 
over the broader phases of labor management, and dele- 
gating the routine work to the personnel office, has di- 
vided responsibility and increased costs. 


SELECTION, RECLASSIFICATION, GRIEVANCES 


The proper selection of all employees is fundamental to 
good labor management. A definite screening procedure 
should be established for each project whereby each 
prospective employee is interviewed by men of known 
competence in the trade or occupation in which the ap- 
plicant seeks employment. Great care should be exer- 
cised in the selection of foremen as they are the critical 
element in attaining good production. In many cases, 
entire reliance for the selection of employees is placed 
upon the unions or referral agency. This practice is 
poor economy and results in the employment of many 
misfits and unqualified workmen. 


Taste II 


1. Transportation on the Project 
How do the workmen get from point of arrival to their job? 
b. How much time is involved? 

r Are the workmen paid for this time? 

d. How do the workmen travel from task to task? 


Cost? 


Time? 


2. Employment Conditions 

a. Is the job closed, open, or preferential shop? 

b. Where does the contractor place orders for workmen? 

c. Who fills these orders? 

d. Are these orders filled promptly? 

e. How are the workmen referred to the project? 

f. Where and by whom are the workmen placed on the pay- 
roll? 

g. What is the source of supply for foremen and superintend- 
ents? 

h. Doany employment rackets exist? 


3. Wages 
a. Does the wage scale comply with agreements and regula- 
tions? 


». Are the wages such as to attract and keep good men? 

r Do the men feel that the wages are fair? 

d. Are the unions insistent on wage increases? Why? 

e. Are the workmen qualified to earn the wages paid? 

f. What situation exists concerning overtime requirements? 


4. Union Activities 

a. What unions are active on the project? 

»h. What is the general attitude of union officials? 

c. What are initiation fees? How and where are they paid? 

d. What are the dues and how and where are they collected? 

e. Do the unions have representatives on or near the project? 

f. If the contractor is unionized, how does he check to see 
that his employees are union members in good standing? 

ge. Are there any union rackets? 

h. Is there any unrest due to union activities? 

i. Dothe unions permit non-union employees where they can- 
not supply union members? 
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Vou, 13, No, | 
It is extremely desirable that a systematic reclassific 
tion procedure be established if a high degree of mors) 
is to be maintained among workmen on the project 
Even with the best screening or selection procedy, 
poor employees are bound to slip in who are not qualifies 
for the work they are hired to perform. Such a no» 
employee is not only a poor investment in himself. by: 
also immediately pulls down the productiveness of 44, 
other employees he associates with. To conserve may 
power, all employees who are removed from the wo, 
they have previously performed should be properly = 
classified in conformity with their abilities. The betts, 
grade of workmen found in the process should be reclas 
sified upward in conformity with their abilities and th 
opportunities for work on the project. A systematic pr 
cedure as to exit interviews is highly desirable to atta 
equitable reclassification, show up weak spots in o; 
ganization, and conserve the manpower already ayaij 
able at the project. In almost any group of employees 
there is combined background of experience and abilit 
sufficient to solve almost any problem. In a wisely ad 
ministered project, the deyelopment of these latent abjjj 
ties and experiences will be encouraged to the fullest 
Many grievances arise, of a petty or serious natur 
which greatly impede the production of the employees 
concerned. The grievances of any one employee not 
only retard his own work, but seriously affect the work of 
all others with whom he comes in contact. It is therefor 
desirable on a project of any consequence to set up a 
office in a readily accessible place for the purpose of hear 
ing complaints and receiving suggestions. Such an of 


Cueck List or Factors INSIDE THE PROJECT! 


j. Have the unions made jurisdictional demands which tend 
to increase costs? 


5. Selection of Workmen 
a. Are foremen and superintendents properly selected? 
b. Is there a systematic process for selection of workmen’ 
c. Is the determination of prequalification left entirely to the 
union or other source of referral for employment? 


6. Supervision of Workmen 
a. Is the supervision competent? 
b. Does the foreman have a well-balanced crew? 
c. Do superintendents give close supervision to each crew 
d. Does fair play exist between the superintendent, foreman 
and men? 
Is the job overloaded with men? 
Is each crew effectively organized? 
Are there delays caused by lack of materials or equipment 
Have facilities been provided where employees may pve 
ideas for improvement and register “‘kicks’’? 


7. Working Conditions 
a. Are the physical conditions on the job good? 
6. Are the men protected from the weather? 
c. Do they have a proper place to change clothes and 2 
place to store their tools? 
d. Do they have a proper lunch and place to eat it’ 
e. Are the men properly clothed? 
f. Are conditions such as to promote safety? 
g. Are sanitary facilities provided? 


8. Culling and Reclassification of Workmen 
a. Have poor workmen been weeded out? 
b. Have poor foremen and superintendents been weedec 
c. Have misfits been reassigned? 
d. Have qualified workers been advanced? 


9. Unit Labor Costs 

Are unit labor costs systematically kept? 

Are such costs kept for typical jobs? 

Are unit labor costs used as a current tool? ” 
Are unit labor cost data exchanged with other proje® 
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VoL. 1 N o. 
soe should not be in name only. The complaints and 
vestions should be given close attention and follow- 
ve An office of this type will have a very beneficial 
fect in raising morale on the project, and the benefits 
ceived irom suggestions offered will prove an ex- 
‘emely good investment. 
“The keeping of unit labor cost data is a prime function 
‘ood labor management and must be kept up to date 
. I] times and utilized as a current tool in controlling 
ra ist of construction. Gross costs made at the com- 
jetion of the project, giving the over-all costs of ma- 
‘rials in place, are of little value. The purpose of unit 
ss is: (1). To control the labor costs on current 
work. (2). To give adequate actual labor cost infor- 
ation for use in estimating future work. 

Adequate cost-checking facilities should be set up on 
ch project. Two types of unit costs should be kept: 
|) spot costs on typical phases of construction, and (2) 
umulative costs of labor on segregated types of ma- 
terial. The spot cost can be used to check the cumula- 
tive cost and vice versa. 

Project unit costs should be compared with those ob- 
‘ined on other projects of a similar nature. Such com- 
ative data, both of spot costs and cumulative costs, 
‘re extremely valuable in indicating situations in need 
improvement. It is, of course, necessary that all 

st data be kept according to a standard pattern or form 

make possible comparative use. (See Fig. 2.) 

Unit cost data to be effective must be continually 
used on a competitive basis to check and improve cur- 
nt conditions. Spot cost data may best be used in 
keeping superintendents and crew foremen advised as to 
results accomplished under their direction. It is often 

sible to keep spot costs on identical or similar types 

work being done under different superintendents and 
foremen. For instance, in the construction of identical 
barracks, total labor costs could well be kept segregated 
for each building and foreman. For competitive pur- 
poses, summaries of spot costs should be placed in the 
hands of each superintendent and foreman doing similar 
work, properly identified as to foreman and other fac- 
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spot cost 


Date Operation Concrete piers 


Working Conditions Project 


Area Engineer 


Contractor 


Working iocation on project Superintendent 


Foreman 


Cnecker 


Joo description: Mixing and placing concrete for piers and footings for 
standara building, type 

Size piers = x © miscellaneous heights to grade. Job includes placing run- 
ways for wheel barrows, cutting and piacing reinforcing steel bars, bolts, and 
dowel pins. Mixer usec was of porteble type 39 c¢. f. capacity. Considerable 
delay causec vy stalling of motor. Wastage anc ail cost factors included. 
Moving equinpment and general supervision included with overhead. 


Quantity placed: 12.99 c.y. of 1 2§-5 concrete. 


Labor dod Totals ver cu. yd. 
Rate] Hours Cost Cost 
3 8.T. Lavor 75 29.25 3.22 2.42 
om. Lavor 44 HN 17.16 3.22 4-41 
Totals: - 2-32 

Material Joo Totals Per cu. ya 
ites Price quantity Cost antity/unit Cost 
$ @ Reinf. stees 189 ib. 15.37 1b. 60 
x Arch. 57 ea 3.18 4.72 ea +26 
18 ea 3. 48 2.96 ea, 
Cement +64 5? sk %.48 4.72 sk. 3.01 
Sand 4.75 1§ ¢.; 13.14 +62 c.y 1.09 
Gravel 1.75 a2 21.00 Wey 1.73 
Totaas: - 


Summary per cu. yd.: 


Labor - $4.82 Material - $7.04 


Overnead - 8.80% $1.04 Total: $12.00 cy 


Fic. 2. Typicat Spot Cost SHEET 


tors. By this means labor costs on identical structures 
have been reduced by half in the course of a job. 


Note: These discussions represent the opinions of the author and 
do not necessarily reflect the policies or attitudes of any government 
agency. 


Notebook 


Ingenious Suggestions and Practical Data Useful in the Solution of a Variety of Problems 


New Chart for Culvert Design 


By R. Rosinson Rowe, M. Am. Soc. C.E. 


Senior Bripce Enocineer, CAtrrornta Division or Hicnways, SACRAMENTO, CALIF. 


HE reluctance on the part of designers to use formulas 
to determine the size and proportions of culverts 
be explained by the intricacy of the equations in- 
volved. To compile a list of alternative culvert barrels 
‘one particular site requires cut-and-try solutions of 
tral formulas that are complicated by fractional 
ponents. Brief tables and charts are included in 
pamphlet, Flow of Water Through Culverts, by Yarnell, 
igler, and Woodward, published by the State Uni- 
ersity of lowa in 1926, but extension of these to cover 
© eld of modern culverts would be of awkward pro- 
prtions. This pamphlet was referred to by Prof. F. 
‘iam Greve in his paper on “Bridge and Culvert Flow 
‘s, the August issue of CrviL ENGINEERING. 
“ince the formulas in the Iowa pamphlet are not 
‘ptable to nomographs—although approximations 
‘small ranges have been published—the writer pre- 


pared Fig. 1 [see page 544] for his own use. It 
carries a self-explanatory text illustrated by a practical 
example. Of course, no such tool can be universally 
applied; designers must assure themselves that the 
entrance head conforms to the special test (right center) 
and that velocity in the barrel and at the outfall is 
tolerable for short periods. 

The arches shown are not universal designs. With 
negligible error, arches of common proportions can be 
selected by interpolation with respect to the arch areas 
shown. No apologies are offered for the extrapolation 
of the Iowa formulas in all three dimensions to nearly 
seven times the laboratory specimens and to two addi- 
tional textures—that of corrugated multiplate and that 
of spun concrete pipe. Seven is not a large prototype- 
model ratio in hydraulics, and the Iowa research stands 
as the most thorough yet published in this field. 
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Determination of Moments in Continuous Beams 
with Concentrated Loads 


By Ovp ALBERT; Assoc. M. Am. Soc. C.E. 
Bevcmar, N.]. 


© determine the negative moments in a continuous 
[re am, caused by symmetrically arranged concen- 
trated loads, when moments caused by uniformly dis- 

«buted loading are known, it has been found convenient 
1» analy a conversion factor. This factor is used in a 
‘rect relationship, as expressed by 


M> = M*(1+1/n)..... .(1) 


where » = number of equal spaces between concen- 

trated loads. Thus for one load, m = 2; 
for 2 loads, m = 3, etc. 

Me = the negative moment at a certain support 
of a continuous beam for a loading of q 
Ib per ft on certain spans of the beam 

Mv’ = the negative moment at the same support 
under a loading of concentrated sym- 
metrically arranged loads P on the same 
certain spans 


[his expression is true only when the sum of the con- 


centrated loads on one span equals the total uniform 
load on its counterpart. That is, P(m — 1) = qL. 


Fic. 1. CANTILEVER BEAM WITH SYMMETRICALLY SPACED 
CONCENTRATED LOADS 


rhis relationship may be determined by a preliminary 
inalysis of a cantilever beam under certain loading condi- 
tions. If a cantilever beam (Fig. 1) is subject to m — 1 
concentrated loads symmetrically placed, the spacing 
between the loads and between the first and the last 
load and the ends of the beam is L/n. Solving for de- 
flection of the free end of the beam due to the load near- 
est the support, we get 


PL* (3n — 1) 


— 


. (2) 
For the second load, the deflection at the free end is 


PL' = 4(3n — 2) 


~ (n—-1)3El (3) 
For the third load, the deflection is 
PL 9(3n — 3) 
(n — 1)3EI 2n3 
For the last load, the deflection of the free end is 
PL’ (nm — 1)*?3n — (n— 1) (5) 
. & 


an? 


If all these loads are applied at the same time, the de- 
flection of the free end must equal the sum of these de- 
flections. 


PL* 
(n — 1)3EI * 
(3n — 1) + 4(3n — 2) + 9(3n —3) +. . 
1)?[3n — (n — 1)} 


2n* 
. (6) 
This expression becomes 
PL*(3n — 1) 
24EIn- (7) 


COMPARISON WITH UNIFORMLY DISTRIBUTED LOADING 


If the value of m in Eq. 7 approaches infinity, the con- 
dition of a uniformly distributed load is approached. 
Then Eq. 7 becomes 

PL* 


THE NEGATIVE MOMENTS IN A CONTINUOUS BEAM 


With this relationship established, it is possible to 
apply a similar analysis to a continuous beam. For in- 
stance examine the beam shown in Fig. 2, having the 


second span loaded with » — 1 loads. The deflection 
angles at supports B and C are assumed to be 
. 
(9) 
M2°L» 


H 


™ .(10) 
where mz and mz are the angle constants, depending upon 
the conditions to the left of support B and to the right of 
support C, respectively. 

If now beam BC is cut out of the system and assumed 
fixed at B, with all the reactions applied as loads, then the 
deflection of end C can be determined. 


Fic. 2. Continuous BEAM WITH ONE SPAN LOADED 


The angle ¢." makes the end C go down an amount 


— 
6."L2; the loads make it go down amount Pla ~ — ». 
24 kIn 
and the reac- 


Support C is fixed; there- 


the moment .7,° makes it go down 


fore the sum of all these movements must equal zero. 
Hence, 


tion in C makes it go up ; 


No, 
g 
° 
2 
P 
$2 
| | 
| | 
| 
| 
| 
| 
| 
| 
3 
ae 
3 
3 
2 
24 EI n 3 EI (11) 
3 
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A moment equation about support B will give 


C = P/2+ — M,*/L, 


By substituting the values for ¢" and C in Eq. 11, we 
get 


(12) 


. PL l 
+ 1) + ) (13) 
n 
If we now consider the same beam BC fixed at C in- 
stead, and determine the deflection of the end B, we will 
get 


(ne + 1) + = + -) (14) 


4 
By eliminating \/,° from Eqs. 13 and 14, we will get 


PL.(2n2 + 1) l 
+ 1)(m2 + 1) + 5) (48) 


The preceding expression is general with no limita- 
tions. The first part may be simplified by the substitu- 
tion of values for m, and m. It can be applied to any 
kind of structure. 

When the same beam is subject to a uniform loading 


M,* = 


VoL. 13, No, 


of q lb per ft instead of the m — | concentrated loads, th. 


Eq. 11 becomes 

and Eq. 12 becomes 

C= ql. 2+ M°/L. — M,*/L, 17 
so it can easily be seen that Eqs. 13 and 14 becom, 
respectively, 

2M,"(m, + 1) + M, = 4. 


0 


and 


No + 1) + M,* = qL,* ‘4 


Eliminating /,° from Eqs. 18 and 19 we get 


qL.*(2n2 + 1) 


= 
4[4(m2 + + 1) — 1) 


If Eq. 20 is compared with Eq. 15, it will be seen tha: 
the moment /,° caused by m — 1 concentrated loads js 


1 + 1/n larger than the fhoment M,* caused by a uni 


formly distributed loading, under the condition tha 


Pneumatic Device Launches Floating Dry Docks 
By O. H. PILkey, Assoc. M. Am. Soc. C.E. 


SrructuraL Encrneer, Cuicaco BripGe AND Iron Company, Cuicaco, 


LOATING drydocks constructed for the Bureau of 

Yards and Docks, U.S. Navy, by the Chicago Bridge 
and Iron Company near Newburgh, N.Y., when com- 
pleted are side launched into the Hudson River. During 
construction the docks are supported on a number of 
fixed piles. When a dock is ready to be launched, its 
weight is shifted from these fixed piles to launching 
cradles resting on ground ways spaced about 48 ft apart. 
This is done by driving wedges between the launching 
cradle and the bottom of the dock so as to raise it off the 
fixed piles. The launching cradles in every case come 
directly under either a transverse truss or a bulkhead. 
To keep the cradles on the launching ways, guide chan- 
nels are provided on the two outside ways at each end. 
These guide channels extend for the entire length of the 
launching cradle or sliding way. 

The launching cradles or sliding ways are made con- 
tinuous for several reasons. First, the load from the 
dock will be distributed more uniformly to the ground 


ways. Second, the launching cradle must be strong 
enough so that it can be supported at its two ends wher 
held up under the water-borne dock after launching 
Third, if the dock happens to tip into the water as th: 
center of gravity passes over the end of the ways during 
launching, there is less possibility of damage to the hul! 
or to the interior framing of the dock from the sudde: 
increase in, and great cencentration of, pressure on the 
dock at this point. The launching cradles are held 
up against the dock with cables and can be removed 
from under the dock at any time after the launching. 
The ways (Fig. 1), which have a slope of | to 10, are 
carried to 8.5 ft below the water surface. This depth 
affords little risk of damage to the dock caused by its 
tipping off the end of the ways into the water and rolling 
back onto the ends of the ground ways. In all th 
launchings on these docks, there has been no tipping 
visible to the eye. To reduce friction, '/» in. of launching 
grease is applied between the cradles and the ways 
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No. 11 


Pro. 2. TRIGGER MECHANISM FOR 
RELEASING LAUNCHING Ways 


Shiding Way 


4 
Guide Channels 


Ground Wa 
eae Four Parts 2" Rope 
Pneumatic Rope Cutter 


When launched, the dock reaches a maximum velocity 
f about 18 ft per second. The coefficient of friction 
then becomes between 2 and 3% of the gross weight. 

At the shore end of each launching way, there is a 
releasing trigger (Fig. 2) which consists essentially of a 
widback or safety rod to prevent possibility of premature 
movement of the dock, a trigger for releasing the dock 
shen so desired, and a jack for starting the dock in the 
vent that it does not move of its own accord. After 
the safety rods have been burned off, the trigger is 
released by severing a 2'/»-in.-diameter sisal rope with 
| pneumatic rope cutter. The cutter consists of an air 
ylinder with a knife blade attached to one end of the 
piston. The knife blade moves in a groove in a yoke 
which holds the rope. 
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There is one rope cutter for each of 
the ways. All are operated from one 
valve so as to obtain a simultaneous 
cutting of all the ropes. To prevent 
premature cutting of the rope, the 
shut-off valve on the air line is of the 
3-way type, so arranged that the rope 
cutter is open to the atmosphere ex- 
cept when air is intentionally turned 
into it. 

Thus pressure caused by leakage 
through the shutoff valve cannot be 
built up in the rope cutter cylinder. 
The arrangement of pipes leading to 
the rope cutters is symmetrical about 
the center line so that the air will reach all the cutters 
simultaneously. 

An auxiliary chopping block is placed so as to permit 
the manual chopping of each of the 2'/s-in.-diameter 
sisal ropes in the event that one or more of the air- 
operated rope cutters do not work. A man with a broad 
axe stands at each chopping block with his axe poised, 
ready to cut. When the 3-way valve is turned to pass 
air into the rope cutters, a switch closes and turns on a 
light near each auxiliary chopping block so that the man 
with the axe knows that the rope should be severed at 
that instant. He does not wait to see whether the rope 
cutter works but swings his axe regardless. 

The triggers are provided with counterweights which 
cause them to swing freely and easily into the open 
position. The sliding ways thus do not have to over- 
come any friction or other force in order to make the 
triggers work. The bottom of each trigger is fastened 
to the ground ways by means of a yoke, two parts of 
3/,-in. wire rope and a 1*/,-in. guy tightener turnbuckle 
having a 3-ft take-up. Special rope fittings are pro- 
vided so that the rope will not have to turn a sharp corner. 

Design of the various launching methods was worked 
out under the supervision of O. A. Bailey, Chief Engineer 
of the Chicago Bridge and Iron Company. I. L. Wiss- 
miller is Manager of the Newburgh yard. Lieutenant 
Gordon H. Hill was the Resident Officer-in-Charge for 
the Bureau of Yards and Docks, U.S. Navy. 


Hold Back Rod 


Our Readers Say— 


In Comment on Papers, Society Affairs, and Related Professional Interests 


Effect of Runoff from Small Unde- 


veloped Areas on Culvert Design 


fo THe Epiror: The article by Professor Greve in the August 
ssue, entitled “ Bridge and Culvert Flow Areas,” might be called a 
review of our ignorance on the subject of the effect of runoff from 
small undeveloped areas on culvert design. 

In the absence of other acceptable data, engineers continue to 
‘sumate runoff rates and culvert sizes from formulas which should 
y now have been given an honorable retirement, since they have 
utived their usefulness. In place of these formulas, new stand- 
ards should be devised, based on analyses of actual records of runoff 
irom small areas. 

The U.S. Geological Survey and the various branches of the 
“epartment of Agriculture have accumulated a mass of data on 
‘nof from small natural areas. For example, in the Surface 


“‘er Supply Papers of the Survey—covering the North Atlantic 


Slope Basins—there are records totaling 600 station-years for 
drainage areas of less than 30 sq miles, 400 station-years for areas 
less than 20 sq miles, and even 100 station-years for areas less than 
5 sq miles. Some of these records have been maintained for more 
than twenty-five years. In addition to the continuous records of 
discharge, there are hundreds of isolated determinations of flood- 
peak discharge. 

The first step might be a statistical analysis of the records leading 
to generalized relations between frequent and rare discharges. 
These relations might be correlated on the basis of such drainage- 
area characteristics as size, average width, average slope, and so on. 

Since millions of dollars will be spent on new highways after the 
war, it would seem only logical for the various agencies concerned 
to spend a few thousand dollars in compiling and analyzing the 
data that have become available since the early formulas were 
devised. 

Gorpon R. Wiiiiams, Assoc. M. Am. Soc. C.E. 
Syracuse, N.Y. 
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Report on Postwar Construction—Criticism and Reply ls 


seem: 

Matters of Society policy are subject to comment by members, either _jections on the part of several members in Knoxville, Ten, b ~ 

favorable or critical, but with the provision that the official or committee statement on Postwar Construction (September issue, page 439 . The | 

concerned has the privilege or responsibility of replying. And when met by the chairman of the Society committee which submitted - 

’ the comments are deemed suitable for publicity, the question and the original statement. In this manner both sides of the matier ws — 
rejoinder are to be printed in parallel. In the present instance ob- discussion may be viewed simultaneously. ; she p 

thi 

Dear Str: We have read the policy on postwar construction received the support of most all of the members of the Sori ngin 

proposed by the Committee on Postwar Construction of the including those employed by the various governmental! organi Ac 

A.S.C.E. and adopted by the Board of Direction. The Committe tions. This has not been done. We object to the wording oe ver, 

has evidently given considerable thought to the subject and has report in this sense and believe that the Board of Direction shor pr, 

prepared a fairly comprehensive report. There is little fault to correct this. As the national organization representing quest 

find with most of this report as it proposes remedies for a postwar engineers, the Society cannot afford to promulgate resolutic. belies 

depression which are obviously sound. However, the report is or recommendations which may not reflect the views of it< Sehe Feder 

misleading in some respects because of the emphasis given tocertain ship. Practices like this, if continued, will eventually endang., has | 

aspects of the problem the strength of the Society by promoting internal dissension many 

The report places the chief emphasis on public works, although of thi 

it states that “industrial construction and private housing account G. H. Hickox prove 

for approximately two-thirds of all construction activities.”’ It C. W. Oxry mitte 

would seem that more emphasis could have been placed on this A. S. Fry princ! 

j phase of the problem in the formation of more definite plans to R. A. Mownror statet 
; encourage private enterprise. It seems to be assumed that private _ Harry A. Wrersema shoul 
construction and housing will solve its own problems Knoxville, Tenn. All Members Am. Soc ¢ | ompr 

There is a definite bias against federal public works as compared tas « 

with state and local public works. In the latter category, mention 
is made of a number of projects which, although having practical Pat 

utility, are economically sound only if the intangible factors are To tHe Eprror: As chairman of the Society’s Committe bes 
highly valued. The proposal that local improvements be financed Postwar Construction, I would like to comment on the om sol 
through the planning stage by federal revolving fund seems tohave munication of the five Knoxville members. wes 8 

considerable merit Our committee was fully aware when we accepted appointmen level 

The space allotted to a discussion of federal public works is quite that the task of preparing a statement of policy on postwar — 

small and raises a question of basic policy. There is probably struction would not be an easy one. We appreciated our ; me 

no quarrel with the proposed requirement that such projects sponsibility and attempted to formulate a sound statement pm 
have practical utility and be economically sound. The economics policy with due regard for those responsibilities. The commitr: wy 
of any project may depend largely, however, upon intangible spent many hours of labor in the preparation of the stateme: tablis! 

factors which are difficult to evaluate in economic terms. Not only did we utilize the resources of our membership, but w re: 

The second criterion, however, that of not competing with sought and received the advice and counsel of a number of ou As 

facilities provided through private enterprise, is at variance with standing men in the Federal service, in private industry, and —~ 
our established public policy. Literally followed out, this would other professional societies. Much valuable counsel was giv ability 
eliminate all public roads, canals, schools, airports, hospitals, and to the committee by those men, who gave their time to advise an - 
; other works which do, in fact, compete with private enterprise analyze the problem at hand. — 
In the field of transportation, for example, the government has Referring to what I interpret as the key thoughts in the letter = 
been competing with private enterprise throughout our history. in question: wie 
Toll roads have been replaced by public highways and federally The statement, in paragraph 1, that “‘there is little fault to fi anes 
aided canals. The business enjoyed by the private operators of | with most of the report ...” is the source of considerable satis — 
canal boats was in turn interfered with by government subsidies faction. It is a tribute to the thoroughness of the committe ~~ 

to railroads. In their turn the railroads have lost business to work and proof that, in general, the ideas proposed are basical r 
truck lines operating on government built highways and in part good. To hope that a broad statement of policy proposed by on 
to government built and operated waterways. In general, when- great engineering Society such as ours should, in toto, recei Tr 
ever the welfare of the country could be served by a new form of | the unanimous approval of the entire membership is rather to Pa 

Ms transportation that required government aid for financing, such much to expect. If the ideas are “‘obviously sound,” howev: ty . 
governmental support has always been obtained, even though it the work of the committee is worth while. 7 4 
provided competition with other facilities provided through private Paragraph 2 advocates great stress on “formation of more defini! a = 
enterprise. This seems to be fundamental to our form of govern- principles to encourage private enterprise.’ Perhaps the con Ji 7 


ment mittee was at fault in not dwelling at greater length upor 

The growth of this policy into the irrigation of public lands and _ phase of the program. Much effective planning is being don 

the development of the resources of our large rivers is logical and _ private industry itself, particularly the work of the Commit! 

It will continue in spite of the effort of private interests for Economic Development. Our committee felt that its effor Washi: 


should be more pointedly directed to what seems at the mome! 
the local 


inevitable 
to maintain control of natural resources and services having a public 
The Board of Direction of the American Society of to be the strategic link in the chain of affairs 
munity, which can be further interpreted as being the munt 
county, and state units. It was not intended to minimu 

importance of the private effort, for without successful priva 


interest 
Civil Engineers has, by the adoption of this recommendation, 
placed itself on record as being opposed to a continuance of the fed- 


ipa ty 


eral development of our country’s resources 
A he report is misleading in that it implies that it has been ap- effort it seems unlikely that a postwar depression can be avo! To: 
iy proved by all the members of the Society. We refer to the fol- In the field of private housing much constructive work is bet graph 
lowing three sentences which are found in the second paragraph done by the National Association of Home Builders of the Units ssue, | 
of the report: “The American Society of Civil Engineers is over States and similar groups working in that particular field . lrafted 
ninety years old, is composed of 19,000 members united in support As to paragraph 3, the proposal that local improvements © the rea 
of the highest professional ethics and sound engineering practices. financed through the planning stage by a Federal revolving fu! It is 
4 They serve in industry, in consulting practice, and in engineering is made because the committee feels there are instances wher the ow 
> departments of federal, state, and locel governments with wide- local communities, for reasons of legislative restrictions or othe graph 
spread geographical distribution. The Society now dedicates it- difficulties, will not be able to bring their planning to a success which | 
self to the furtherance of the objectives here presented.”” Any conclusion in sufficient time to meet the emergency. It oe 
reader of these sentences, not familiar with the method by which _ stressed that wherever local enterprise is able to perforin suc “lendes 


this proposal was adopted, would assume that it had sought and service without Federal assistance this should be done. 
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In paragraph 4, dealing with Federal public works, it hardly 
2 engineers could question the requirement that Federal 


“ems that : 

eorere should be practical, useful, and economically sound. 

These criteria seem fundamental in any engineering approach. 


rhe committee is fully aware that intangible factors often enter 
= analysis of such problems, and the weighing of these 
stangible factors is one of the engineering services upon which 
the public must rely, whether the project be Private or Federal. 
‘think it can safely be said that in the great majority of cases, 
ngines rs have commendably weighed these intangible factors. 
\ccording to the fifth paragraph, “the second criterion, how- 
ie that of not competing with facilities through private enter- 
orise, is at Variance with our established public policy.” I must 
syestion this statement. Neither I nor the committee nor, I 
belie ve, do the great majority of our membership agree that a 
Federal public policy of direct competition with private enterprise 
has been established. The committee is fully cognizant of the 
many services the Federal Government performs, and of the need 
of these services. Nor does it propose that these established and 
oroved policies be abandoned. In the opinion of the com- 
<a ‘ee, however, as long as we continue to adhere to our accepted 
principles of government, our Society could hardly propose a broad 
vatement of policy advocating that the Federal Government 
hould, without question, enter into all fields of endeavor and 
mpete with its own citizenry in providing whatever services 
his or that group might wish to have performed. No Federal 
ficial appearing before the committee advocated such a policy. 
Paragraph 6 claims that the Board has “‘placed itself on record 
1s being opposed to a continuance of the Federal development of 
wr country’s resources."” I cannot hold the view that there 
was any declaration on this point, either for or against Federal 
level pment of natural resources. If, however, public needs shall 
warrant additional Federal development of our natural resources, 
uch development can very properly be made in a way not to 
juplicate or destroy such facilities as may already be in existence 
The need for such Federal development should be clearly es 
tablished by our democratic processes, however, and should not 
» merely an assumption of the need by those directly interested 
As to paragraph 7, analyzing the method by which the state- 
nent of policy is put forth, it is not within the province or the 
ibility of this committee to analyze the constitutional procedure 
n use by the Society; but it is to be assumed that the Board, in 
unnouncing such a policy, has utilized the authority delegated to it 
y the constitution of the Society. May I say that this com- 
ittee would not submit to the Board, for its adoption, a state 
ment of policy such as this, without the sincere conviction that it 
‘pressed the views of the majority of the membership of the 
society 
In conclusion, may I quote from the last paragraph of the state- 
nent of policy: “The American Society of Civil Engineers sub- 
its this program for the purpose of stimulating clear and practical 
hinking and constructive action on postwar construction.” It is 
ny belief and the belief of the committee that the policy proposed 
essentially sound, although no claim is made that it is perfect, 
r that it is not subject to constructive criticism. If clear and 
ractical thinking can be inspired by the pronouncement of this 
olicy, it will have served its purpose. 


into the 


ver, 


G. DonaLp KENNEDy, M. Am. Soc. C. E 
Chairman, Committee on 


Washington, D.C Postwar Construction 


Error in Nomograph 


To Tak Epitor: In connection with my article on ‘‘A Nomo- 
graph for the Integration of Stream-Flow Records,”’ in the October 
sue, I should like to point out that, when the nomograph was re- 


eae Fig. 1, an error was made which will doubtless confuse 
ne reader, 


A. 's essential that the center scale be exactly half way between 
we  « scales. However, in the published form of the nomo- 
graph the 


center scale is substantially closer to the time scale, 


which makes it impossible to get even approximate results. 


Pavut B. JOHNSON 
lendora C. laf. J 
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Engineers and Blacksmiths! 


To THe Eprror: Recently in driving through one of the larger 
cities of the country in which I am now stationed, I noticed on a 
certain building a firm name which impressed me as being of 
possible interest to the professional and ethical committees of the 
Society. In fact, I stopped to take the enclosed snapshot. In 


“ENGINEER” AN ELastic Worp IN Some PARTS 
OF THE WoRLD 


this particular instance it is pleasing to note that in the title, 
“Engineers and Blacksmiths,’’ engineers are named first. In 
many other signs in similar communities engineers do not have 
this precedence. 

Although we have Engineering Institutes over here, the term 
““Engineer’’ seems to cover and denote many more trades than it 
does in the United States 


Epwarp S. Bres, M. Am. Soc. C.F 
Colonel, Corps of Engineers, U.S 
Army; Office of the Engineer 
c/o Postmaster 
San Francisco, Calif 


Reinforcing Concrete with 
Native Cane 


Dear Str: In Professor Glenn’s article, ‘Native Cane Rein 
forcement in Concrete,” in the August issue, he says that the ten- 
sion specimens of cane always broke at the joint, when there was a 
joint. One would justifiably infer from this that the strain under 
all stresses would be greater at the joint and, if so, that the modulus 
of elasticity would be greater between joints than at a joint. Pro 
fessor Glenn did not tell whether he got his variation in E by testing 
at a joint as well as by testing between joints. It seems to the 
writer that it is important that E at the joint be known. 

Judging from the photographs, it would seem that the horizontal 
cracks were caused by wedging induced by bond failure between 
the cane and the concrete or by expansion of the cane due to absorp 
tion of moisture. Possibly, however it may have been caused by 
a combination of the two. 

In reference to the failure in the slabs, the author says, ‘There 
were no diagonal shear cracks in the slab near the support.” It is 
assumed that he meant diagonal tension cracks, for while the 
diagonal crack is induced by shear it is as a matter of fact actually 
a tension crack. 


F. N. Menprer, M. Am. Soc. C.E. 
Professor Engineering Mechanics, 
University of Michigan 
Ann Arbor, Mich. 
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Specifications Need Intelligent 
Interpretation 


lo rue Epiror: Reading Mr. Retz’s article, in the October 
issue, must bring back floods of memories to older members like 
myself. What a blessing it would be if all specifications were 
concise, comprehensive, and as brief as possible 

But even if they were, another exasperating feature would re 
main—that is, inspectors who often are too ignorant or inexperi- 
enced to know when some detail of specifications should not be 
enforced, whereas an experienced engineer would know at once 
that under certain conditions they should not be enforced. In 
pile driving, for instance, there are cases where pile after pile has 
been driven to destruction 

Fifty to sixty years ago the two best specifications for bridges 
were those of Charles Conrad Schneider (President of the Society 
in 1905) and Theodore Cooper. A small city once received bids 
from a number of small highway bridge companies, who were 
supposed to have made their designs in accordance with Cooper's 
specifications. Cooper was retained to check the plans, and he 
reported that not a single one of the plans was designed strictly 
according to his specifications. So the city engaged him to design 
the bridge. The bridge companies then informed the city that 
Cooper had not lived up to his own specifications. 

Cooper, in despair, asked the bigger bridge companies to send 
an engineer to explain to the city fathers that, while it was neces- 
sary for the highway bridge companies to live up to his specifica- 
tions, it was not necessary for him to follow strictly his own specifi- 
cations. He said that his specifications were intended for those 
who did not know enough to write their own specifications and 
that he himself did not need any specifications. 

Fifty-six years ago I saw the specifications for a particular bridge 
in the handwriting of, and signed by, the chief engineer of a rail- 
road (typewriters were not common then). The specifications 
puzzled us until we read: “/ = length in square inches,"’ which 
was a misprint in one o Cooper's specifications, which the chief 
engineer had copied verbatim. 

Schneider, whom I consider the greatest bridge designer of his 
time, once asked Cooper how he arrived at his adequate formula 
for spacing stiffeners in a plate girder. Cooper replied that his 
common sense told him how far apart the stiffeners should be 
placed, so he had evolved a formula to agree with those results 

Before going to work for Mr. Schneider, then chief engineer of 
the Pencoyd Bridge Company, I had calculated the deflection of 
half a dozen draw bridges, when swung open, by a very tedious 
formula that involved every member of the truss. One day I 
showed my calculations to Mr. Schneider, who said that he had a 
better rule than that; he simply allowed '/s in. for each 10 ft of 
span, which gave the same results that I had obtained after hours 
of work. This was a case where he had discovered a simple rule, 
which was far better than the specifications formula. 

T. KenNarp THomson, M. Am. Soc. C.E. 
Consulting Engineer 
New York, N.} 


Binding of Old and New Concrete 


Dear Str: In the August issue of Crvi. ENGINEERING, I was 
interested to note a letter by Walter F. Shaw stating that a perfect 
bond between new and old concrete could be obtained by treating 
the old concrete with dilute hydrochloric acid. This seems to be 
a very simple solution to a difficult problem and, in the experience 
of the writer, is far from the answer. 

The bond between new and old concrete is affected by many 
factors, such as shrinkage stresses, temperature stresses, and the 
presence of surface dirt or foreign matter which would tend to 
cause a plane of cleavage between the two layers. Hydrochloric 
acid is beneficial in removing the cement coating with which it 
reacts chemically. The acid may, however, also react with the 
aggregate, as is the case if the aggregate is limestone. 

To secure a minimum of stress between the two layers (the old 
and the new), three things are essential: (1) that the temperature 
of the old concrete and the new be approximately the same when 
setting is taking place; (2) that the old concrete be fully expanded 
by saturation before the new is applied, so that when the new 
concrete shrinks the old will shrink along with it; and (3) that the 
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new concrete have about the same potential shrinkage that the 
old concrete had originally (and still has even though old Th 
potential shrinkage is controlled by the amount of cement in re 
mass and the water-cement ratio (see curves developed by . 
writer in Urquhart’s Civil Engineering Handbook, page nen, 
Placing a film of grout on top of the old concrete has often ~~ 


FEATHER-Epce Contacr Propucep WITHOUT Separation op 

CRACKING ON CONCRETE FLOOR AT NORTHWESTERN Untversrry 

Dark Line at Lower Right Edge of Patch Is Caused by Reflection 
of OriginalGlazed Surface 


used in an effort to insure a good bond at the point of contac: 
However, this method seems to have the objection that it leaves 
a film of water on the surface of the old concrete, which tend 
to keep the cement particles from adhering to the old surface 

Two methods of overcoming this difficulty have been found 
One of these is to saturate the old concrete and then sweep of a 
the excess water, after which the top is sprinkled with dry cement 
powder. The suction of the dry cement as it absorbs the wate 
tends to draw the cement into the pores of the old concrete and 
eliminate water and air pockets. The new concrete is then 
placed directly upon the dry cement. 

The second method is equally successful and, a; is the cas 
when the first method is used, permits the joining of a thin slab of 
concrete tapered to a feather edge to the old surface. This method 
consists of scrubbing the cement into the old concrete surface with 
a steel wire or fiber brush. The rubbing of the cement into the 
pores of the old concrete insures intimate contact between the 
two surfaces. 

The accompanying photograph was taken in the basement of 
the Technological Institute of Northwestern University, where 
the latter method was employed. The patch coat was placed about 
five months after the original floor was laid. There is no separa 
tion between the two layers. 

M. B. LAGAARD, M. Am. Soc. C.E 
Assistant Professor of Civil Engineering 
Northwestern University 
Evanston, Til. 


Defining Hydraulics—Question and 


Answer 


To THe Eprror: I am trying to obtain a clear-cut definition of 
the word “hydraulics.” 

The 1943 edition of the Encyclopedia Americana defines i # 
that branch of science that deals with “liquids,” etc. The (* 
abridged Webster’s Dictionary defines it as dealing with “fluids,” etc 

Now fluids include both liquids and gases; and it is not my '™ 
pression that hydraulics covers gases as well as liquids. | under 
stand that the study of gases would come under pneumatics only 
Please give me a short definition of hydraulics stating whether it 
covers both liquids and gases or just liquids. 

CHARLES L. JOYNER 
Machinery Drafting Departmen 


Panama City, Fla. Wainwright Shipyard 


I say 


To tHe Eprror: Answering Mr. Joyner’s inquiry, = 
in the first place, that “hydraulics” very definitely deals wi 


“liquids” only. One of the clearest and best definitions in 
Hydraulics (Loxcoe 


the 


English language is found in A. H. Gibson’s 
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34), Starting with an allusion to hydromechanics as ‘“‘the science 
hich deals with liquids at rest and in motion,” Gibson continues 
". ¢he term ‘hydraulics’ is usually broadly applied to that por- 
“ which deals with the motion of water in so far as it is of im- 
nance in the problems brought directly under the notice of the 


= recently the theoretical and experimental knowledge of 
‘4 flow has been assembled under the name of “‘mechanics of 
1. “Elyid” is a generic term, which covers both liquids and 
— ‘Fluid mechanics” proceeds on the premise that identical 
aenamic laws govern the motion of all fluids. 
In a broader sense, fluid mechanics is taken to cover gases and 
yids under all circumstances. In a somewhat restricted sense it 
principally to the dynamics of fluids of constant density. 
yids, being practically incompressible, come under this qualifica- 
automatically. As to gases, it has been found that within a 
ide range of practical circumstances, such as encountered for 
cample in aeronautics, the eventual change of density is small 
ough to be neglected. Under this assumption, present-day fluid 
echanics has built up an imposing and useful body of knowledge, 
ually applicable to water in hydraulic problems and to air in 
ser nautical engineering. 
Whenever the problems are of a kind such that the compressi- 
ity of the gas and the eventual changes of density enter into the 
ure, it is necessary to take into account the thermal aspects, 
nected with the compression and expansion of gases, as studied 
thermodynamics. The treatment in these cases becomes 
rmodynamical, it being customary lately to assemble the 
spective analysis under the special heading of “dynamics of 


fers 


gascs 
Trusting that these explanations may be helpful, I am, 
Boris A. BAKHMETEFF, M. Am. Soc. C.E. 
Chairman, Executive Committee, 
Hydraulics Division 
Vew York, N.Y 


Specifications and Inspection 


Dear Srr: I was very interested in Mr. Retz’s article on 
necifications, which appeared in the October Crvi, ENGINEERING. 
here is no doubt in my mind as to the necessity of both specifi- 
utions and inspection. However, both the specification writer 
| the inspector could render better services if they had a better 
lerstanding of each other’s position. 

In many cases specifications are written, or compiled, by a man 
th high ideals as to what a job should be like, but with little 
gard as to the cost of such a job. Therefore, he specifies the 
ry best in methods and materials. His superior approves these 
pecifications with the thought that the job will be ideal if the 
pecification requirements are met. The contractor bidding the 

knows that he cannot get the job if his bid is high enough to 

ver the expenses required by the specifications, so he submits a 
mpetitive bid, depending on his ability to obtain a release from 
e more stringent requirements. 

\fter all this has taken place, the contract is let and an inspector 

hired to see that the contract requirements are met. Quite 

juently the inspector’s pay will be little, if at all, higher than 
at of the contractor’s laborers. The workmen know this and 
uld up a certain contempt for the man, on the premise that if he 
ad any ambition he would get a better paying job. 

i the inspector tries to enforce every detail of the specifications, 
contractor will immediately brand him as unreasonable and 
appeal to his superior for more latitude in his contract. He will 
‘ely propose somewhat cheaper methods of doing the job, which 

nd plausible at the moment. He may first mention this al- 
mative to the inspector, and if he is refused he will proceed to 

‘non It to each of the inspector’s superiors until he finds some- 

up the line who will agree to it. Once this is done, he can 
roceed as if the inspector were not present. It takes only one 


in an engineering organization to make such practice 
OSSIDIE 

‘IS quite possible that in the end the job will be very nearly as 
good as the one specified, and completed at much lower cost to 
~ Sontractor. However, the job would have been much more 
suslactory and could probably have been completed with less 
St to the owner, if the specifications had included only those 


were essential to the job, and for which the owner 


ails hi 
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was willing to pay a premium. In short, the specifications should 
be written for the minimum acceptable job, rather than the maxi- 
mum desirable one. In addition, money should be provided for 
ample and competent inspection. After all, the owner buys 
expensive help for the contractor in his contract price, and it is 
false economy to protect this investment with cheap engineering 
or inspection. It takes years to train good inspectors, and it is 
impossible to get them if they can be attracted to more lucrative 
occupations. Poor inspection is often worse than none at all, 
since the inspector’s presence tends to relieve the contractor of 
responsibility for the quality of the work. 

Gorpon L. Assoc. M. Am. Soc. C.E. 
Welch Cove, N.C. 


Forum on Professional Relations 


Conpuctrep COLUMN OF HYPOTHETICAL QUESTIONS WITH ANSWERS 
BY Dr. 


Currently Dr. Mead gives his answer to Question No. 14 which 
was announced in the September issue of ‘Civil Engineering.”’ The 
question states that “‘An engineer in general practice was retained 
by a client to prepare plans, estimates, and specifications, and to 
inspect and superintend the construction of certain works. In this 
capacity the engineer became the interpreter and arbiter of the contract 
and specifications. The contractor who had taken the contract, 
realizing the experience and ability of the engineer in his specialty, 
desired to employ him at the same time on another project of a similar 
nature which he had in view. The engineer had ample time for both 
jobs. Should he have accepted or rejected the contractor's offer?” 


The client of an engineer, except by special agreement, has no 
proprietary right in the engineering plans for work which is being 
done and, unless otherwise specifically agreed, cannot use such 
plans the second time without additional compensation to the 
engineer who has produced them. The engineer therefore has a 
right to use such plans and details for other clients whenever he 
so desires. 

It should be remembered, however, that the same plans in 
detail are seldom entirely satisfactory for any two locations and 
should therefore always be made with the conditions of the in- 
stallation carefully in mind. In almost sixty years of engineering 
experience, the writer cannot remember that he ever used the same 
plans twice, although he has built many plants similar in nature. 
However, he has always found it necessary to make radical changes 
to fit the particular work for which the plans were made. 

DANIEL W. MEap, Past-President and 
Hon. M. Am. Soc. C.E. 
Madison, Wis. 


In the fifteen questions on ethics which have been published in 
Civi ENGINEERING during the past fifteen months, Dr. Mead 
has attempted to select so far as possible questions which were 
fairly close to the border line, and could be answered definitely 
only by fairly close definition of the circumstances prevailing in 
any particular case. 

For No. 16 of the series, he is submitting a problem which he 
believes can hardly be called a question as the answer will be 
immediately apparent to most engineers. However, he has been 
advised by a personal friend (who is conducting a class on the 
subject of ethics in one of the state universities) that many of his 
students appear to think that, because such conditions are not 
entirely uncommon, the action of the engineer in the case may be 
considered as satisfactory. Dr. Mead therefore submits one of 
these problems in the hope that it may elicit discussion on the 
subject. Discussion may be submitted until December 5, with 
answers in the January issue. 


PrRoBLEM No. 16: An engineer in charge of design and con- 
struction of a large plant feels that his employers do not correctly 
interpret his contract with reference to compensation and they refuse 
to pay what he thinks are his just dues under the contract. He enters 
into an agreement with his employers’ contractor to pad the quantities. 
This results in the contractor's receiving overpayments which extra 
sum he turns over to the engineer as compensation. What is the 
ethics of this situation? 
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SOCIETY AFFAIRS 


Official and Semi-Official 


Collective Bargaining for Professional Engineers 


Report of the Soctety’s Committee on Employment Conditions as Presented to, and Adopted by, the Board oj 
Direction at Its Atlanta Meeting, October 11, 19453 


Tue Boarp or Dirrecrion 
AMERICAN Society or ENGINEERS 


Gentlemen: 


The Committee on Employment Conditions places before you, 
with its recommendation for adoption, a proposal that at first 
consideration you may deem unusual. However, it believes that 
thoughtful consideration of the proposal will disclose its merit. 

rhe Committee met in Albequerque, N.Mex., September 11, 
12, 1943, with all members present. Mr. George T. Seabury, 
Secretary of the Society, and Mr. Howard Peckworth, Assistant 
to the Secretary, also were present and participated in the de- 
liberations of the Committee 

The Committee members agree unanimously that the most 
important factor influencing the present and future welfare of 
professional engineers, and particularly those engaged in the civil 
engineering field, including the members of the American Society 
of Civil Engineers, is collective bargaining as provided for by 
national and, in some cases, state legislation. 

Collective bargaining is with us and will remain indefinitely. 
rhere is good reason to believe that the application of collective 
bargaining will be widened and that in the near future all em- 
ployees, regardless of occupation, will be forced to adopt collective 
bargaining group procedures in one form or another. 

If the professionally minded engineer is not prepared to bargain 
collectively through representatives of his own choosing, collective 
bargaining will be done for him by representatives selected by an 
organization with which he may not wish to be identified. It is 
probable that not less than 90% of the membership of the Society 
would come under the classification of employees and that sooner 
or later, under the provisions of the National Labor Relations Act, 
these engineers will be forced unwillingly, unless something is 
done to protect them, into organizations which will assume bar- 
gaining powers for them. 

In fact, it is believed that unless the professionally minded em- 
ployees within our membership, and others, are identified with 
organizations of their own choosing, formed especially for collec- 
tive bargaining purposes, such collective bargaining will be as- 
sumed by units composed largely of sub-professional and non- 
professional persons, and related to the manual trades. 

The Committee on Employment Conditions is extremely con- 
scious of the gravity of this situation as it affects the Society and 
its membership. The Committee believes, moreover, that the 
time has arrived when the Society must perform this economic 
function for its membership as well as those of an educational, 
scientific and technological nature. We believe we are fully aware 
of the meaning of this step and its implications, but if the pro- 
fessionally minded civil engineer is to maintain his identity as 
such, this action is imperative. 

The Committee on Employment Conditions recommends, there- 
fore, that the American Society of Civil Engineers institute col- 
lective bargaining facilities for civil engineers. In order to accom- 
plish this function, the Committee recommends the adoption of 
the following three-phase program by the Board of Direction as 
necessary in order to implement that objective: It is proposed 
(1) that the Constitutions of the Local Sections of the Society be 
amended to establish within them bargaining groups each in its 
own area, (2) that assistance, be given those groups by the em- 
ployment of four field representatives, one to be operative in each 
of the four Zones, and (3) that an adequate definition of profes- 
sionally minded employees be adopted as the basis for the collective 
bargaining groups proposed. 
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(1) Eacnu Locat Section TO PROVIDE FoR A CoLLectiys 
BARGAINING AGENCY 


In conformity with federal legislation, collective bargain) 
units must be local in character although these locals may 
affiliated with one another through a national coordinating agency 
It is therefore impracticable for the Society to attempt to estab; 
itself as a national collective bargaining agency but it may , 
as the coordinating agency for such local collective bargaining 
groups as are established and it may render them guidance » 
financial support. 

Each Local Section, therefore, to act as a focal point throug 
which to carry out the function of a collective bargaining grou 
should amend its constitution, according to required Society 
procedure, to establish a local “Committee on Employme 
Conditions,’’ using the phraseology indicated later herein 

The Constitution of the Society, Article I, Section 3, sets for 
as one of the objects of the Society, “‘the professional improveme 
of its members.”” Also in Article [IX the Constitution descrily 
the functions of the Local Sections to be ‘‘the encouragement 
members to . . . confer and suggest as to matters of Policy 
study local engineering problems . . . and to bring about a 
spirit of cooperation between the engineers in a community.” 

These words are deemed to be sufficient to include the new) 
proposed activity and no other expressions in the Constitution ar 
considered to prevent the newly proposed activity. Thus 
appears there will be no inconsistency with the Constitution and 
no need for its amendment. 

The By-Laws of the Society, also, it is believed, express » 
restriction that would prevent the institution of the newly pro 
posed activity, nor, it is believed, do the present terms of the 
Local Section constitutions. 

Therefore, it is RECOMMENDED that the Board of Direct 
recommend to each Local Section that it amend its Constitutio 
as follows: 


Committee on Employment Conditions 


Add Article: 

Section I. There shall be a standing committee to be know 
as the Committee on Employment Conditions. Such committe 
shall consist, for the years 1944, 1945, and 1946, of three men 
of the Local Section, each to be elected for a term of three year 
except at the start; one member to retire each year. '& 
committee shall elect from its membership a chairman, 4 
chairman and a secretary-treasurer, each of whose terms 4 
office shall be for one year, and each of whom may be re-elec' 
so long as he remains a member of the committee. / 
member of the committee may succeed himself for one cor 
tive term of three years. All members of the committee sha! 
“Professional Engineering Employees” within the meant 
that term as defined by the Board of Direction of the Soci 

Section II. The members of the Committee shall be ek 
annually by letter-ballot from those Professional Engimecr™ 
Employees, as shall be determined by the Board of Dir 
of the Local Section, who, as members of the Section 
paid the dues stipulated for them in Section VI of this Ar 
and those non-members of the Section who have paid tx 
stipulated for them in Section VI to the financ ial supper 
the Committee. Vacancies in the Committee's mem = 
shall be filled similarly by letter-ballot as occasion may re" 
The names of candidates for election to the Coa 
either the regular time for election or to fill a vacancy, -- ' 
placed on the ballot for election, by nomination from the “ 
at the time of the Section’s annual meeting or upon the w"™ 
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request previously received by the Secretary of the Section, of 
ven Professional Engineering Employee non-members of the 
tocal Section. Canvass of ballots and declaration of election 
hall be made by the Board of Directors of the Section not less 
ron ren days after date of issue of the ballot. Following the 
= ar 1946, members of the Committee on Employment Condi- 
ons may be of those non-members of the Local Section who 
have paid the dues stipulated for them in Section VI. 

~ Section ILI. The Committee shall hold meetings at such 
vmes and places as are necessary for the transaction of its 


wusiness. It shall keep a record of all its proceedings. It shall 
hold a public annual meeting at the 
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foregoing amendment to the Local Section Constitutions, on all 
matters concerning collective bargaining; to organize, if necessary, 
and to assist professional civil engineer employee groups; to work 
with and advise members concerning collective bargaining organi- 
zations; to address and advise with student groups and under- 
graduates in engineering schools with a view toward making pro- 
spective engineers professionally minded. They may also very 
properly interview and advise non-members who seemingly are 
eligible for Society membership and, in general, expand the 

influence of the Society. 
The cost to the Society of maintaining four special field repre- 
sentatives to function under the direc- 


me of the annual meeting of the ————————— 
Local Section for the purpose of mak- 
ing and filing reports, including a 
public report of its receipts and ex- 
oenditures and their sources and pur- 
poses, and for the transaction of such 
other business as properly may come 


before it | Prize Wi. 
, inners . 
Section IV. The Committee shall 


nave the duty and the power to direct 
all activities looking towards the ac- 
quisition of adequate compensation 
and satisfactory working conditions 
for all Professional Engineering Em- 
ployees resident within the geographi- 


Atlanta Meeting . 


President Whitman's Statement 
Report on Employment Conditions 
Questions on Postwar Construction 
Tellers Report—Society Officers. 


Nominee for President 
New Honorary Members 


Abstract of Board Meeting Minutes . 
Cancellation of 1944 Dues. 


— tion of the Secretary may not be 
minimized. The Committee visual- 
izes that the salaries, travel, legal 


513 advice, and other facilities required will 
552 | approximate $50,000 per year for the 
556 four new men required. 

559 It is the belief of the Committee, 


however, that such an amount is really 
nominal compared with the benefits 
and objectives to be accomplished and, 
554 were the cost of such a program to be 
556 much greater, the Committee believes 
it would still be a justifiable expense 
555 to be borne by the Society. The pro- 
| fessional civil engineer must maintain 
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eal limits of the Local Section and 

shall represent them in compliance 

with and pertaining to any laws, relating to such matters, of the 
United States, or of the State or States as lie, in whole or in 
part, within the boundaries of the Local Sections. The Com- 
mittee shall administer its functions in accordance with the 
general direction of those Professional Engineering Employees 
who have paid the dues stipulated in Section VI. 

Section V. When the Committee shall act as collective 
bargaining agent with respect to any certain employer, any 
member of the Committee who shall have a direct interest in 
the outcome of the bargaining shall withdraw from participa- 
tion in that bargaining procedure and the Committee shall 
select and designate another Professional Engineering Employee 
to act as his alternate in that bargaining procedure. 

Section VI. The expenses of the Committee shall be defrayed 
by dues of $* per year collected by the secretary-treasurer of 
the Committee from those Professional Engineering Employees 
who are members of the Section and by dues of $** per year 
similarly collected from those who are non-members of the 
Section, resident within the Local Section area, who wish to be 
represented by the Committee and have been determined by 
the Board of Directors of the Section to be Professional Engi- 
neering Employees. 


$* Preferably not to exceed $1.00 annually, except as emergencies may re- 
quire 

$** Preferably not to exceed $5.00 annually, except as emergencies may re- 
quire. 


It is recognized that this suggested amendment probably will not 
be fully satisfactory to all Local Sections in all of its details, but 
until experience demonstrates better details it will serve to express 
the basic principles deemed desirable. 

It is RECOMMENDED that the Board recommend to each 
Local Section that it amend its Constitution as indicated. 


(2) Fre_p REPRESENTATIVES 


It is the Committee’s belief that a sincere and effective effort 
in this matter of collective bargaining will not be of material value 
unless the Local Section Committees on Employment Conditions 
shall have the frequent aid of a man, alert to and conversant with 
the unsatisfactory employment conditions that undoubtedly will 
arise ina given area. His experience and advice will be invaluable 
and upon occasion his personal efforts in conciliation may be far 
—— Valuable than any formal collective bargaining procedure. 
‘t seems desirable that four such men be engaged, to be operative, 
for the present at least, one in each of the Society’s Zones. 


his identity as such and remain in pro- 

fessional status. 
Itis RECOMMENDED that the Board approve the employment 
of four Field Representatives and appropriate the sum of $50,000 
per annum for the expenses that thus properly may be incurred. 


(3) DEFINITION OF “PROFESSIONAL ENGINEERING EMPLOYEES” 


In order that professional civil engineer employee groups be 
identified and segregated as such under the provisions of the 
National Labor Relations Act, it is necessary that the professional 
engineer employee be clearly and precisely defined. In other 
words, in order that professional engineer employees may form 
organizations for collective bargaining purposes, the membership 
of such groups must conform to definite qualifications and charac- 
teristics of such nature as will exclude from affiliation with them, 
persons not having those qualifications and characteristics. 

The following definition of ‘Professional Engineering Em- 
ployees”’ is proposed. 


“The designation ‘Professional Engineering Employees,’ used 
in the sense that persons capable of being so designated may 
join with others similarly capable of being so designated for the 
purposes of collective bargaining separately from any other 
group composed of persons not capable of being so designated, 
shall be that of only those who, excepting employers or those 
to whom employers have delegated managerial responsibility 
with respect to employment conditions, possessing an intimate 
knowledge of mathematics and the physical sciences, gained by 
technological and scientific education, training and experience, 
and in a position of trust and responsibility, apply their knowl- 
edge in controlling and converting forces and materials to use 
in structures, machines, and products, and whose work requires 
the exercise of discretion and judgment, is creative and original 
and of such character that the output cannot be standardized; 
and those who, without the experience set forth, but having 
been graduated from an approved educational institution and 
having received the degree of Bachelor of Science or its equiva- 
lent, in Engineering, are engaged in engineering work.”’ 


It is RECOMMENDED that the Board approve this definition 
of ‘Professional Engineering Employees.” 
Respectfully submitted, 
COMMITTEE ON EMPLOYMENT CONDITIONS 
Ashley G. Classen C. W. Okey 
Gail A. Hathaway’ Richard G. Tyler 
A. M. Rawn, Chairman 


These representatives must be “hand-picked” and must possess“ Adopted by the Board of Direction 


certain spe 
duties 
wit 


cial talents necessary for the proper discharge of their 
I heir duties and functions would be to assist and advise 
h the various Local Section committees, as provided for in the 


October 11, 1943 
GrorGE T. SEABURY, 
Secretary 
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Atlanta Entertains 


Georgia Section Sponsors Fall Meeting That Takes Place of Regular Society Conclave 


IN Line with Society policy to cut down transportation to meet- 
ings, no official Fall Meeting was scheduled for 1943. Instead, 
a meeting of the Georgia Section, held in Atlanta, filled the need 
It provided the locale and the occasion for such activities as are 
deemed essential to war success, notably the regular Board meet- 
ing and the Local Sections Conference 

In spite of this necessarily localized aspect, the meeting in At- 
lanta on October 12-14 filled several important functions of a 
Society Fall Meeting. It furnished a program of fine technical 
content and provided the occasion for nearby engineers to congre- 
gate for enlightenment and sociability. Except for those present 
primarily on national Society business, those who attended came 
almost exclusively from the Southeast. The combination was a 
fine one and all elements of the meeting contributed to make it a 
worth-while gathering 


PROGRAM Was CONCENTRATED 


In one feature the meeting showed the distinction and the ad- 
Only one event was held at a time and 
thus the interest was unified. And as a result the sessions, the 
luncheons and dinners, were excellently attended. All gatherings 
were at the Atlanta Biltmore where facilities were ample to care for 
even a larger type of meeting. Not that the attendance was insig- 
nificant. On the contrary about 300 people in all attended one or 
more of the events. These included a goodly number of military 
men and military students, also a fair number of ladies, both from 
Georgia and further away. Their program was in general sepa- 
rate from that of the men, except for luncheons and evening events. 

rhree comprised the technical program: two on 
Wednesday and one on Thursday morning. All were well pre- 
pared and of general appeal. At the outset, on Wednesday morn- 
ing, October 13, following invocation, official welcome, and 
other formalities, the meeting assumed a national color when 
President Whitman reviewed briefly important recent Society 


vantage of its local color 


sessions 


Georota’s STATE CAPITOL 
Atlanta Was Scene of Georgia Section’s Fall Meeting, Oct. 12-14 


developments. Then followed a scholarly diagnosis of some cu 
rent economic trends and the engineer’s relation to them , 

Still dealing with larger technical aspects, the afternoon Meet: 
considered national transportation problems of the postwar perige 
Four authorities covered this subject, dealing first with the genera 
outline, followed by representative discussions of many of th, 
details as related to railroad, air, and highway transportati:, 
All these men spoke with authority as a result of close familiar: 
with their subjects, gained by first-hand experience. The large 
audience was held captivated by this fine program. 


LarGE BoMBER PLANT PROVES INTERESTING 


A more local problem engaged the sessions on the morning 
the following day, Thursday. Thus the attention of the Atlan, 
sessions was becoming more and more concentrated, progressing 
from the general to the detailed. The specific general subjec: 
this last session was the nearby (Marietta) aircraft assembly plan 
locally known as the Bell Bomber Plant. The huge main building 
is one of the largest in the current national program. (Othe 
power, accessory, and service buildings are also notable. Ty 
three features especially covered were construction, design, an 
transportation. 

No attempt can be made here to do more than refer to the fin. 
technical addresses made throughout the meeting. Much interes 
was shown not only in listening to the presentations, but in seeing 
them in print. It is hoped that generous selections may be mac 
from many if not all of these papers for use in Crvit Encrvegrn 
Several fine displays of models, photographs, and materials wer 
also on view in the meeting hall. 

Special point was given to the descriptions of the Bell Bomber 
Plant by the inspection trips scheduled for the same afternoon 
Thursday. After an early lunch three trolley cars took off for a 
hour’s ride to Marietta. Wartime restrictions prevented more 
than a view of the exterior of the plant, contrary to earlier « 
pectations; and this constituted a major disappointment. How 
ever, the view permitted was most impressive, encouraging belief 
in the almost astronomical figures quoted by the engineers in 
charge. 

En route back to Atlanta, each car stopped to permit an hour or 
more of inspection of a different city facility. One went to the 
incinerator, one to the disposal plant, and the third to the water 
works. These visits, with their opportunity for sociability en 
route, made a fine conclusion to the Atlanta meeting. 


SocIAL AND TECHNICAL Srpes COMBINED TO ADVANTAGE 

It was significant of the spirit of the program that even the 
social events had their serious side. Those at the luncheon on 
Wednesday were privileged to listen to a fine talk on postwar plan 
ning. That evening the main speech after the dinner and before 
the dancing was on engineering economics. A gage of the interest 
in this, the main social event, was the attendance of over 200 

Purely social was the Tuesday evening dinner given by the 
local group for the Board members, Local Section delegates, and 
their ladies. This was a jovial, informal program, featuring a re 
ception, a splendid buffet supper, and excellent negro music fol 
lowing. 

For the record it should be mentioned that activities of one sor 
or another were continuous from Sunday noon, when the Board 
committees began to function, until the very end. The Board « 
self met all day Monday and on Tuesday morning. Some of the 
highlights of its significant actions are given in these pages 0 the 
abstract of its minutes. All day Tuesday, October 12, delegates 
from about 24 Local Sections east of the Mississippi sat aroune é 
table to exchange experiences in their Society work. The give n° 
take of engineering discussion proved both helpful and inspiring 

Many members of the Georgia Section, under Paul Werr, is 
president, devoted a great deal of time and effort to ensure the 
success of this meeting. Doubtless the Section itself was the great 
est gainer from the challenging program. Yet appreciation # 
sincere thanks must be recorded as expressed by the others at 
tending. The vote of appreciation by the Board was expressive 
also of the widespread gratitude felt by all those who enjoye’ 
historic meeting. 
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Meeting of the Board of Direction— 


Secretary's Abstract 


ue Boar of Direction met at the Atlanta Biltmore, Atlanta, 
. on Monday and Tuesday, October 11 and 12, 1943, with 
ident Ezra B. Whitman in the chair, and Secretary Seabury 
4 the following members of the Board in attendance: Past- 
oeeidents Fowler and Black; Vice-Presidents Spofford, Stanton, 
iastings and Agg; and Directors Bakenhus, Breed, Burpee, Carey, 

oningham, Dickinson, Dougherty, Edwards, Goodrich, Howard, 
‘e Massey, Rawn, Requardt, Scobey, Wiley, and Treasurer 
reout. Regrets were received from Directors Boughton, Cowper, 
and McNew. 

pproval of Minutes 

Records ef the meeting of the Executive Committee on July 27 
and 30, 1943, and of the Board on July 28-30, 1943, were approved 


lly 


as written 
Jonorary Members 

Canvass of ballots disclosed that four new Honorary Members 
{ the Society had been selected, as follows: Edward Hanson 
“onnor, Francis Trenholm Crowe, Thomas Harris MacDonald, 
‘erard Hendrik Matthes. An item elsewhere in this issue gives 
further details. 

ppointments to Diviston Executive Committees 

‘Acting upon recommendations of the Divisions, the Board chose 
ew members on the executive committees of the various Divisions 
to take the places of those members whose terms are to expire in 
january 1944. A list appears elsewhere in this issue. 
Vomination for President 

For the information of the Board, the Nominating Committee 
reported the choice of President of the Society for 1944 as Malcolm 
irnie, M. Am. Soc. C.E., of New York, N.Y. Subsequently his 
xceptance of this nomination was reported. An item on another 
age refers further to this matter. 

ciety Prize Winners, 1943 

Confirming the selection of the Committee on Society Prizes, 
he Board provided for these awards, as noted in detail in a separate 
tem in this issue 

The Construction Engineering Prize, under the auspices of the 
onstruction Division, and the Karl Emil Hilgard Prize under the 
Hydraulics Division, were also certified, as mentioned separately 
lsewhere in these pages. 

{lfred Noble Prize 

Report was received from the Alfred Noble Joint Prize Com- 
The Board acceded in confirming this award to Benjamin 
|. Lazan, of the American Society of Mechanical Engineers, for 
is paper entitled ‘Some Mechanical Problems, etc.”’ published in 
he February 1943 issue of TRANSACTIONS of the American Society 
ff Mechanical Engineers. 


nittee 


anceling Dues on Account of Military Service 

Following previous policy, it was decided that 1944 dues will 
de canceled automatically for those members in the armed forces 
f the United States in non-commissioned status; also, upon 
request, for commissioned officers receiving base pay of $2,400 or 
ess. All these will continue to be listed as members and have 
rior unpaid dues canceled; and such as are corporate members 
tall retain their voting rights. Crvm. ENGINEERING is to be sent 

all whose addresses are known. 

It was reported that following previous authorization, the 1943 
tues of 84 members in the armed services were canceled in the 
terval between the July and October Board meetings; and by 
pecial action, the 1942 and 1943 dues of 80 other members in the 
amed services, of whose present whereabouts little is known, 
wr canceled and their names placed on the “inactive list.” 
n luding such members whose 1943 dues have been canceled, 
and those on the inactive list, similarly treated, the total was re- 
orted as 887 members. 

The names of those Juniors in military service who will reach the 
Vonstitutional age limit of 35 in 1944, and who have not filed the 
quired application for transfer, were placed on the inactive 


ue of Foreign Members 
ded to continue the previous policy in regard to pay- 
dues from foreign countries: namely, the sharing by the 
| the foreign members of the unfavorable exchange. 
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Society and Board Meetings, 1944 


It was decided to continue the policy of omitting spring and fall 
Society meetings next year; and instead to hold meetings of the 
Board in conjunction with regular meetings of Local Sections, 
probably somewhat expanded. On this basis a schedule was 
adopted, comprising a spring meeting of the Board with the St 
Louis Section, a summer Society convention at Chicago; and a 
fall meeting of the Board with the Cleveland Section. 

Bequest of John W. Alvord, Honorary Member 


It was reported that John W. Alvord, Hon. M. Am. Soc. C.E., 
who died on July 1, 1943, had named the Society as legatee in his 
will. 

Establishment of J. C. Stevens Award 


The Board accepted with appreciation a deed of gift from J. C 
Stevens, M. Am. Soc. C.E., for the purpose of financing an annual 
prize, to be designated the “J. C. Stevens Award.” A prize of 
books costing $50 will be awarded annually for the best discussion 
of a paper in TRANSACTIONS in the field of hydraulics, including 
fluid mechanics and hydrology. Complete details of this new 
award will be announced in a later issue. 


Tax Problems—Engineering Economics Division 


Approval was given for the Engineering Economics Division 
to form a Division committee, to report on the general problems 
of federal ownership of land, as affecting local tax and administra- 
tive matters. This decision of the Board was made on recom- 
mendation of the Committee on Division Activities, following a 
specific inquiry of the Division. 

Collective Bargaining Groups 

Adopting the report of the Committee on Employment Con- 
ditions, the Board voted to recommend to the 64 Local Sections 
of the Society that they amend their constitutions in regular pro- 
cedure, so as to provide for collective bargaining groups of em- 
ployed engineers in their respective areas. A definition of ‘‘pro- 
fessional engineering employees’’ was also adopted. The Board 
action included authorization of the employment of four ad- 
ditional staff members to be resident in four sections of the country; 
they are to proffer such guidance as may be advisable in bargain- 
ing procedure and, in general, are to advance the several activi- 
ties of the Society as represented by its publications, its ad- 
ministrative committees, and its adopted procedures. Another 
item elsewhere in these pages gives the details. 

Ammendment to By-Laws—Committee on Employment Conditions 

Regular written notice was given anticipating amendment to 
the Society By-Laws establishing the Committee on Employment 
Conditions as one of the regular standing committees of the 
Society. 

Report on Salaries 

The Board adopted the report of its Committee on Salaries 
wherein it set forth a ‘Classification and Compensation Plan for 
Professional Civil Engineering Organization.’’ This report is to 
be sent to the Presidents and Secretaries of all Local Sections, 
but is not to receive general publicity until certain clarifications 
may be considered in further detail. 

Districts and Zones 

The Board adopted a recommendation of the Committee on 
Districts and Zones, whereby such areas are in general to remain 
unchanged in 1944; except that the definition of Districts and 
Zones will be in terms of Local Section areas instead of the bound- 
aries previously used. 

Various Reports 


Many other committees made routine or special reports. Simi- 
larly, the Society's representative in Washington, Hal H. Hale, re- 
viewed matters of Society and engineering interest; and Howard 
F. Peckworth, assistant to the Secretary, reported confidentially 
on his activities in relation to engineer employment conditions 
since the previous meeting of the Board. 

Other Matters 
Various items were presented involving professional or Society 


activities. After full discussion, appropriate action was taken in 
each case. 
Adjournment 


The Board adjourned at noon, October 12, to meet at Society 
Headquarters on Monday, January 17, 1944. 
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Malcolm Pirnie Nominated for Society 
President 


Tue Society's Nominating Committee, meeting in Atlanta, 
Ga., on October 11, following regular procedure as provided in the 
Constitution, unanimously selected Malcolm Pirnie of New York 
City as its choice for President in 1944. Mr. Pirnie thus be- 
comes the official nominee, whose name will appear with others on 
the final ballot 

Educationally, Mr. Pirnie is a product of New England, with 
bachelor’s and master’s degrees in Civil Engineering from Harvard. 
Professionally, his work has centered for more than thirty years in 
New York City. Continually during this period he has been in 
consulting work in the great field of sanitation and water supply. 
For about five years he was employed by the firm of Hazen and 


Whipple. Thereafter, for thirteen years more, he was included 
as a member of the firm under the name of Hazen, Everett, and 
Pirnie. And for the past fourteen years he has been head of his 


own firm. In the course of all this work his practice has taken him 
to many parts of the United States, as well as abroad. Further, 
his activities in the Society, both as Director and Vice-President, 
have made him known to many engineers throughout the country. 
His acquaintance has been broadened during the war. 
Comparatively young for this important office, Mr. Pirnie will 
offer the faculties of a fine mind, an engaging personality, a high 
standing in the profession, and an intimate knowledge of Society 
practices and ideals. His name will appear with the other official 
nominees on the ballot to be canvassed in January. Biographical 
sketches of all these men will appear in the December issue. 


Four New Honorary Members 
Elected 


FINAL ACTION was taken by the Board of Direction at its October 
meeting in Atlanta, resulting in the election of additional Honorary 
Members. The following received this distinction: 


EDWARD HANSON CONNOR 

FRANCIS TRENHOLM CROWE 
Tuomas Harris McDONALD 
Gerarm HeENDRIK MATTHES 


All have acquired renown through wide experience, each in a 
different field. Throughout a long career, Mr. Connor has been 
connected with widespread railroad and construction operations, 
particularly bridge building, with the Missouri Valley Bridge and 
Iron Company. He is now consulting engineer and vice-president 
of this organization. One of the company’s largest projects was 
the substructure of the East Bay section of the San Francisco 
Bay Bridge. He has been president of the Kansas State Section 
and served as Director of the Society for the term 1913-1915. 

Widely known for his construction exploits in the Far West, 
Frank Crowe has spent almost forty years in heavy construction 
work. At first he was with the Reclamation Service, later with 
the Morrison-Knudsen Company, then with Six Companies, Inc., 
on Boulder Dam, and succeeding great projects. At present he is 
construction superintendent of Shasta Dam. He thus stands 
among the foremost engineers who have succeeded in major con- 
struction operations 

It is as a government official that Thomas H. McDonald is best 
known. Following brief teaching experience at his alma mater, 
Iowa State College, he served as engineer and chief engineer of the 
Highway Commission in Iowa. The past twenty-five years have 
seen his greatest contribution to engineering advancement, as chief 
executive official of the U.S. Bureau of Public Roads, now the 
Public Roads Administration. So it has been his privilege to 
pioneer in the great national development of highways. For this 
work he has been widely honored. On a number of occasions he 
has also appeared before technical meetings of the Society and 
Local Sections. 

Primarily a scientist and a hydraulician, Gerard H. Matthes 
enjoyed an early training abroad but his engineering education was 
American. For about fifty years he has been exercising his great 
ability largely in the public service, in such organizations as the 
Miami Conservancy District, U.S. Geological Survey, and the U.S. 
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War Department. Among other subjects, he is considered 
authority on navigation, water power, hydraulics, flood Sees 
aerial surveying, and mineral resources. For many year , 
speciality has been the hydraulics of the Mississippi River, yaa. 
the Mississippi River Commission. More recently he has te 
director of the U.S. Waterways Experiment Station a: Vickahes 
He has served the Society in many ways; for almost ten years k 
has been chairman of its Committee on Flood Protection Data . 

A more extended appreciation of these notable engineers yj 
be given in a later issue. The presentation of the awards tan 
selves will be a feature of the Society's Annual Meeting in Januan 
and it is hoped that all four of the new Honorary Members Will 
present on that occasion. 


a| 


‘‘Postwar Construction” Reprints 


Available 


‘PLANNING for Postwar Construction”’ was strongly advocated 
the plea presented in the September issue. The program and i 
principles had been prepared by the Society's Committee on Pe 
war Construction, G. Donald Kennedy, Chairman, and adopt 
by the Board of Direction. So great has been the demand thy 
it has been necessary to repfint this in more convenient form for 
distribution, and more attractive appearance for study. T 
pamphlet is 12 pages, 6 by 9 inches in size and most readabk 
style. The Society endorsement is obvious so that it is fek 
reprint will be most effective in selling its valuable ideas 

The supply has been made sufficient so that any individual w 
is interested may secure a copy upon request to Headquarter 
In addition, if organizations desire larger quantities for their : 
bers, copies will be provided and forwarded at cost. It is hoped 


Postwar | 
Construction 


Planning now will safeguard national 


economy in critical transition period 


A Program Proposed by 
THE BOARD OF DIRECTION 
July 29, 1943 


American Soaety of Civil Engineers 
WEST STREET, NEw York 18, ¥ 


PAMPHLET IN HaNpy 6 By 9-IN. Size Is Now AVAILAsl* 


that this pamphlet will fulfill its worthy purpose of stimula 
all sorts of people—engineers, lay citizens, and officials—2 
ing more seriously and more effectively toward the ideal of “p# 
ning now.” 
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It is hoped Photo Taken on Roof of Engineering Societies Building, October 8, 1943; 


Headquarters Staff Assembles 
I for Photo 


Se_pom indeed is the entire staff of the Society’s New York 
fice together long enough to have a group photograph taken. 
erefore advantage was taken of the opportunity presented on 
October 8 when practically the whole office force was assembled 
rior to departures of several for the Atlanta Meeting. 


S HEADQUARTERS STAFF 
Rockefeller Center Shows in Far Background 


Even in the course of a few months the personnel may change 
considerably. Such changes are due primarily to marriages, to 
transfer to war work, and to military service of one sort or another. 
In spite of such changes, it is remarkable the key members have 
remained. This fact gives point to the special purpose for which 
the appended photograph was made—this was primarily so that 
copies could be enclosed in Christmas boxes to former members of 
the staff now in military service. 


Construction Prize to C. B. Jansen 


luis year the Construction Engineering Prize—given annually 
r the best original scientific or educational paper on construction 
published in Crvm. ENGINEERING—goes to Carlton B. Jansen, M. 


Am. Soc. C.E., for his article entitled ‘‘Submerged Shipways with 
Steel Sheeting Walls—Constructing the Shipways,’’ which ap- 
eared in the July issue. 


rhe prize is being awarded for the fifth time, having been estab- 
shed in 1939 through the generosity of A. P. Greeusfelder, M. Am. 
sx. CE. It is the only prize specifically limited to material ap- 
pearing in Crvi. ENGINEERING. Mr. Jansen, who is manager of 
general construction department of the Dravo Corporation at 
burgh, Pa., will receive the award at the time of the Annual 
eting in January. 


John Fritz Medal Goes to 
r 
Charles F. Kettering 

TH John Fritz Medal, which has been referred to as the highest 
AW ard of the on profession, goes this year to a member of 

»xiety, Charles F. Kettering, “for notable achievements in the 

d of industrial research which have contributed greatly to the 
we Hare of mankind and the nation.’ 
= " 1m Ohio in 1876, Dr. Kettering was educated in the Woos- 

Vhio) Normal School and Ohio State University and is the 


ABLE 
a ‘pent of many honorary engineering degrees from other uni- 
His numerous inventions include the Delco starting, 
stimulant shting, and ignition system for automobiles and the Delco farm- 
—in thins ‘ting system. In 1916 he established a research laboratory at 
al of “pi ‘“yton, Ohio, and in 1925 moved to Detroit, Mich., where he is 


nice-president 


resident and d 


and director of General Motors Corporation and 
‘irector of the General Motors Research Corporation. 


The Board of Award consists of four past-presidents of each of 
the Four Founder Societies. . Previous recipients of the Medal, 
which is devoted to the recognition of distinguished contributions 
in the field of applied science, include Thomas A. Edison, George 
W. Goethals, Orville Wright, Guglielmo Marconi, and Herbert 
Hoover. 


Executive Committeemen for 
Divisions 

NEW APPOINTMENTS have been made to the executive committees 
of the various Divisions by action of the Board of Direction at its 
Atlanta meeting. According to the By-Laws, it is provided that 
nominating committees for each Division shall suggest a number 
of names, from which the Board shall choose one new member for 
each executive committee. The term is five years. 

Foliowing this procedure, new appointees have been made to the 
executive committees of each of the Divisions, as follows: 


APPOINTEE 
.P. L. Brockway 
.Clyde W. Wood 
.C. B. Breed 


DIVISION 
City Planning 
Construction . 
Engineering Economics 


Highway .Gibb Gilchrist (reappointed) 
Hydraulics . .Calvin V. Davis (reappointed) 
Irrigation .M. C. Hinderlider 

Power . .Arthur T. Larned 


.Harry Freeburn 
.George L. Freeman 


Sanitary Engineering 
Soil Mechanics and F oundations 
Structural . . « « « ok. W. Panhorst 

Surveying and Mapping . . . .G. Brooks Earnest 

Waterways .Ralph Whitman (reappointed) 


All these new eaheins take office in January 1944. 
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on 


To Determine Proprieties in 
Engineering 


MANY ENGINEERS have been following with interest the questions 
on ethics propounded each month for the last year or two by Dr. 
Mead. Correspondence with the editors and with the Committee 
on Publications indicates not only widespread attention to this 
series, but thoughtful consideration of the basic questions involved. 

Purposely the problems have been so stated as to be hypothetical 
in nature. There has been no intention of pointing an accusing 
finger at any particular figure or situation. Nevertheless, most 
if not all the questions have been based on, or suggested by, actual 
happenings, perhaps in a correlated field. It is the principles 
rather than the incidents themselves that are in question. The 
specific cases are only the text for the particular fundamental dis- 
cussed. 

The point is that similar cases arise over and over again in prac- 
If they are solved successfully, the experience should be help- 
ful to others. If the solution is not clear, the diagnoses or conclu- 
sions of other men would be most valuable. In either case the 
proper procedure would be to send in the comments, of whatever 
nature, to Headquarters. 

For this reason the Committee on Publications is concerned that 
this department be made of maximum use to the membership. 
This can only be effected if contributors collaborate. The bringing 
up of new subjects or the discussion of the questions posed by Dr. 
Mead are desired. In the end he will give his own version of the 
proper procedure and if he cannot reach a satisfactory decision, he 
will admit the fact. 

Both border-line and flagrant practices are subject to debate. 
After all, what may seem obviously good or bad conduct to one per- 
son, may not appear in the same light to another. Full discussion 
will help to clear the air. Members can be of material assistance 
to Dr. Mead by entering the discussion or by propounding prin- 
ciples. It is hardly fair that he should be left alone to “‘carry the 
ball’ in this important department. 
either as discussions of the current ques- 
tions or as suggestions for new questions. It is understood that 
specific experiences will be sufficiently masked by Dr. Mead to 
prevent identification. If his treatment has helped you, it is more 
than possible that your problems will help others, or be helped by 
others 


tice 


So send in your ideas 


Committee Research Under Way on 
Soil Testing Methods 


Abstracted from Progress Report of Committee on Sam- 
pling and Testing of Society's Soil Mechanics and 
Foundations Division. 


Introduction. During the fiscal year ending September 30, 1943, 
the Committee on Sampling and Testing has organized and 
initiated work on its second assigned project, ‘Development of 
Better Methods of Testing Soils.” The Committee realized 
initially that soil testing equipment and techniques are dependent 
on the applications of the test results, that improvements in 
equipment and techniques are largely dependent on correlations 
of test results with field observations, and consequently, that the 
field covered by its general assignment is very broad. Therefore, 
after considerable study, the Committee selected the ‘“Develop- 
ment of Testing Methods for Prediction of Soil Bearing Values” 
for its initial research. This subject has general importance in 
foundation engineering in the common problem of footing design 
and is also directly connected with the problems of airfield pave- 
ment design which have confronted our armed forces. 

Cooperative Project with Corps of Engineers, U.S. Army. The 
Office of the Chief of Engineers, U.S. Army, has authorized co- 
operation between the U.S. Waterways Experiment Station and 
the Committee in a study of soil bearing values as applied to air- 
field pavement design and in the development of soil testing 
methods for prediction of the bearing values, with particular 
emphasis on the effects of possible future changes in soil moisture 
content. In this cooperative arrangement, large-scale field tests 
are performed by the Waterways Experiment Station, and labora- 
tory tests on the same soils are performed by the Committee. 
After conferences between the Chairman of the Committee and 
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representatives of the Office of the Chief of Engineers ang 9 ‘he cold ti 
Waterways Experiment Station, it was decided that fieg ao pin 
would be made on three soils—a silty clay, a highly plastic clan ~ 
and Vicksburg loess, each in both a fairly dry natura! CONiticg “hich 
and in a state closely approaching saturation. { ndisturbes . ac 
samples of these soils in both conditions would be sent to 4, bat 
Committee for its tests. hich 
Development of Portable Sampling and Testing Equipment. 1 saad 
make the results of this study practical for both the airfielg = Te 
ment design problems of the armed forces and the common}y 
encountered footing design problems in foundation engineering 
the Committee believed that its testing program should include Sox 
not only tests on, and variations of, existing equipment, such as 
found in established soil mechanics laboratories, but also tests THE 
portable equipment which can be used readily in the field As e Ni 
objective has been to develop a complete and reasonably compact ha 
kit which will include equipment for obtaining and Catrying oy: r So 
all necessary testing operations on specimens in the field and Secon 
which can be carried and operated by one man with, perhaps arte 
the aid of a laborer. To this end we have built a surface sample The 
of the Hvorslev fixed-piston type, and are designing and building Ror 
supplementary equipment which will permit this sampler to }, M 
used up to depths of 15 or 20 ft. We have also designed an Ror 
built an experimental portaBle testing device with which y le 
confined compression, triaxial compression, vacuum triaxial cor ze 
pression, and variable lateral pressure compression tests can by 
performed. This device can also be used for pressure saturatin, a 
of specimens prior to test and for permeability tests. The device 0 
we now have is too complicated for general field use. The idea . 
to be able to try all testing techniques which may be of valy, - 
and then to eliminate from the next design for the portable devic 
those features required for tests which do not correlate with fie ~ 
observations. The sampler is now being used for preparation o 
test specimens to be tested both in the portable device and ; 
existing laboratory equipment; and the effects of the use of th The 
sampler and the portable testing device are being investigated orate 
Progress of Cooperative Project. Both the Waterways Exper New , 
ment Station and the Committee have been handicapped in thy ill be 
carrying out of the planned cooperative investigation by lack o ss 
personnel. To date the Station has completed the field bearing ad B 
tests on silty clay in the wet condition and on Vicksburg loess in REPO! 
the dry and wet conditions. The Committee has completed it 
series of tests on the silty clay in the wet condition, including ai 
comparative tests for the evaluation of any errors or differences = 
introduced by the portable sampling and testing equipment, and _ 
is now working on the tests on Vicksburg loess. The program The 
has not progressed to the point where definite comparisons car Nomit 
be made between the results of field and laboratory tests. The 
results to date do indicate that the use of the portable sampling 
device for the cutting of test specimens, and of the portable testing Ric! 
device, yields results close to those of the most careful laboratory Von 
techniques. T 
Appointment of Research Engineer. After an extensive search 
the Committee has been fortunate in securing the services of Dr ‘ 
J. O. Osterberg, Jun. Am. Soc. C.E., as its Research Engineer Pra 
beginning October 1, 1943. For two years he was McMulle Voi 
Research Scholar in Soil Mechanics at Cornell University, wher T 
he secured a Ph.D. in Civil Engineering in 1940. He has spec’ 
ized in soil mechanics research, has had extensive experience wit Sol 
soil pressure cells and electrical strain measuring devices, and has ar 
published several papers. His services could only be secured = 
the basis that he devote about three-quarters of his time to Com T 
mittee work and the rest to Northwestern University. His # 
pointment should relieve many difficulties arising from lack Gaii 
trained personnel and should greatly accelerate the progress of the Voi 
research. 1 
Proposed Continuation of Project. The Committee prope 
that its present project be continued during the mext fisca! yet 
in order that results may be realized from the work done durm Rall 
the present year and that its obligations in the cooperative pros Len 
with the Waterways Experiment Station may be fulfilled W thi Voi 
the next year, it should be possible to complete a recommence . 
field sampling and testing kit with tentative correlated applica 
tions for the test results. Final correlations will depend oo ™" 
extensive use of the equipment in the field at sites where he Will 
performance observations have been or will be made. A spe Voie 
mentary investigation which may be worked in with very *™ T 


additional expense in time and funds is a study of the use of rape 
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said tests to determine safe working heights for vertical or steeply 
+s in cohesive soils. Failure of an unbraced vertical 
nk of a trench or pit is a common minor construction accident 
shich, in spite of the small resulting material damage, accounts 
jerable number of construction fatalities. It is probable 
bat several organizations, including the National Safety Council 
h has called the Chairman’s attention to the problems, would 


whict 


ee to cooperate in field tests and observations for this study. 
Putuip C. RutLepce, Chairman 
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Society Officers Nominated for 1944 


Tue OFFICIAL nominee for President of the Society was chosen by 

. Nominating Committee on October 11, 1943, in accordance 
vith Artic le VII, Section 4, of the Constitution. Official nominees 

- Society offices other than President were determined by the 
— Ballot for Official Nominees, canvassed at Society Head- 

iarters on October 15. 

The complete list of nominees is as follows: 

For President: 

Malcolm Pirnie, of New York, N.Y. 

For Vice-Presidents: 

Zone I. Richard Erwin Dougherty, of New York, N.Y. 
Zone IV, Franklin Thomas, of Pasadena, Calif. 

kor Directors: 

District 3, Solomon Cady Hollister, of Ithaca, N.Y. 
District 5, Gail Abner Hathaway, of Washington, D.C. 
District 7, Raleigh Welch Gamble, of Milwaukee, Wis. 
District 8, Wilbur M. Wilson, of Urbana, III. 

District 9, Frank Clifton Tolles, of Cleveland, Ohio 
District 12, William Day Shannon, of Seattle, Wash. 
District 16, Royce Jay Tipton, of Denver, Colo. 

These nominees will be voted on by final ballot sent to every cor- 
orate member at least forty days before the Annual Meeting in 
New York in January. One week before the meeting the ballots 
ill be canvassed, and the officers thus elected will be inducted into 
fice at the meeting. The official report of the tellers on the Sec- 
od Ballot follows: 


ReporT OF TELLERS ON SECOND BALLOT FOR OFFICIAL NOMINEES 
October 15, 1943 
the Secretary 
imerican Society of Civil Engineers 
The Tellers appointed to canvass the Second Ballot for Official 
Nominees report as follows: 


For Vice-President, Zone I 


Richard Erwin Dougherty. 928 
For Vice-President, Zone IV 
Franklin Thomas bo 1,081 
Void whe 15 
For Director, District 3 
Solomon Cady Hollister 195 
Void. . 3 
For Director, District § 
Gail Abner Hathaway wine 45 399 
Void 0 
Total 
For Director, District 7 
Raleigh Welch Gamble 255 
Leroy Clarke Smith 166 
Void 1 
Total 
For Director, District 8 
Wilbur M. Wilson 238 
Void 0 
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For Director, District 9 
Daniel Voiers Terrell 122 
Frank Clifton Tolles 1s4 
0 
Total . 306 
For Director, District 12 
William Day Shannon . 179 
Richard Gaines Tyler 87 
0 
Total 266 
For Director, District 16 
Charles Henry Scholer is 
Royce Jay Tipton 170 
Void 0 
Total . 324 
Ballots canvassed hua 4,185 
Ballots withheld from canvass 
From members in arrears of dues. 47 
Without signatures .... 75 
With illegible signature . ; 3 
Total withheld 125 125 
Total number of ballots received .... 4,310 


Respectfully submitted, 
James McB. Wesster, Chairman 
F. L. GREENFIELD, Vice-Chairman 


ArTHUR S. PEARSON Lovurs GOODMAN ALBERT P. Lorio1 
FarRHI Sotomon B. ArtsoN ALFRED M. WYMAN 
D. G. JR. H. Dieck WM. STUBER 
EpwWIN P. PITMAN H. NEWMAN HowarpD HOLBROOK 
Tellers 


Solicitation by Photo Service Firm 
Not Authorized by Society 


NO PHOTOGRAPHIC studio has been authorized by the Society 
to solicit the patronage of any member of the Society or any 
applicant for membership. Recently several complaints have 
been registered that a commercial studio has offered to take 
photographs, indicating that ‘‘this is at the request of the American 
Society of Civil Engineers in connection with your application.’ 
It is apparent that the names of men approached have been 
taken from the lists of applications and transfers published in 
ENGINEERING. 

At no time has such use of any membership lists by a commercial 
organization been authorized. 


Local Sections Form Committees on 
Postwar Construction 


ACTING promptly in the interests of their own communities, nine 
Local Sections of the American Society of Civil Engineers have 
appointed their own committees on postwar construction. Thus 
they are assuming community leadership in the promotion of 
interest in plans for the postwar period as expressed in the attitude 
of the Board of Direction, adopted July 29, 1943 (see page 439 of 
the September 1943 issue of Crvi ENGINEERING). This responsi- 
bility has been gladly assumed by engineers who recognize that a 
tremendous job of public education must be done if unemployment 
and made-work projects are to be avoided at the end of the war. 

At the time Crvit ENGINEERING goes to press the following 
Sections have formed committees: Northwestern, Mid-South, 
Los Angeles, Philadelphia, Buffalo, Toledo, Tacoma, Tri-City, 
and the Dallas Branch of the Texas Section. 

Much of the success of the Society’s crusade for the preparation 
of postwar construction programs now will be directly due to the 
activity of these local groups. Much work will doubtless be 
necessary before the objectives of the Society are accomplished. 
However, such work must not fail, for the welfare of the nation 
as well as that of local communities depends upon the thoroughness 
with which engineers have prepared to meet the transitional 
period following the war. 
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Karl Emil Hilgard Prize Awarded 


For the biennium now ending, the Karl Emil Hilgard Prize in 
Hydraulics is being awarded to Harold A. Thomas, M. Am. Soc. 
C.E., and Emil P. Schuleen, Assoc. M. Am. Soc. C.E., for their 
Paper No. 2137, “Cavitation in Outlet Conduits of High Dams,” 
as appearing in TRANSACTIONS, Volume 107. Confirmation of 
this award was made by the Board of Direction at its Atlanta 
Meeting on October 11 

Conditions for the Hilgard Prize differ somewhat from those for 
the other awards of the Society. For one thing it is given only 
once in two years, and for another, its administration is under the 
Society’s Hydraulics Division. Consideration is given to the 
hydraulics papers appearing in each year’s TRANSACTIONS, and 
then once in two years the recommendation for the award is made. 

This award was endowed by, and named in honor of, an eminent 
Swiss engineer. It commemorates not only his love for America, 
but the great respect and affection with which he is held in this 
country. 


Delayed Mailing for TRANSACTIONS 


Tue later-than-normal schedule for issuing the October Pro- 
CEEDINGS was commented on in the last issue. A similar delay 
appears imminent for the bound volumes of TRANSACTIONS, due 
to similar causes 

It is the old story of wartime limitations, especially as regards 
materials and labor. There is no question of the will to meet the 
schedules that have operated for so many years, but it simply 
does not seem possible to overcome the handicaps of the present 
year 

In particular, this refers to certain operations of the binding 
process, starting with the sewing together of the many forms that 
make up the large 1,700-page volume. This was the bottleneck 
that handicapped the issuance of Prockepincs, Part 1 and Part 2, 
as previously noted. The same difficulty will be passed along to 
the so-called hard binding of TRANSACTIONS in cloth and morocco. 

Normally these volumes are put in the mail for about half of our 
members during November. This year they will probably be 
delayed for the most part until December. Such delay is re- 
gretted even though itis unavoidable. This brief notice in advance 
will allay any suspicion that errors rather than delays have ac- 
counted for the lateness of the bound TRANSACTIONS. 


Society Prize Winners Announced 


WINNERS of Society prizes for the current year have been 
announced as follows: 


Tuomas E. Stanton, M. Am. Soc. C.E., the Norman Medal for 
his paper, “Expansion of Concrete Through Reaction Between 
Cement and Aggregate.” 

C. H. Grongutst, Assoc. M. Am. Soc. C.E., the J. James R. Croes 
Medal for his paper, “Simplified Theory of the Self-Anchored 
Suspension Bridge.’ 

Paut BAUMANN, M. Am. Soc. C.E., the Thomas Fitch Rowland 
Prize for his paper, ‘Design and Construction of San Gabriel 
Dam, No. 1.” 

T. A. Mrpp_esrooks, Assoc. M. Am. Soc. C.E., the James Laurie 
Prize for his paper, “‘Fort Peck Slide.” 

MILTON Harris, Assoc. M. Am. Soc. C.E., the Arthur M. Welling- 
ton Prize for his paper 2155, “Traffic Engineering as Applied to 
Rural Highways.’ 

Ray K. Linsvey, Jr., and Wriii1aM C. ACKERMANN, Juniors, Am. 
Soc. C.E., the Collingwood Prize for Juniors for their paper, 
“Method of Predicting the Runoff from Rainfall.” 

Georce J. Scuroeprer, Assoc. M. Am. Soc. C.E., the Rudolph 
Hering Medal for his paper, “‘Experiences in Operating a Chemi- 
cal— Mechanical Sewage Treatment Plant.” 


These awards were confirmed by the Board of Direction at its 
Atlanta meeting, October 11, 1943. In all cases, the competition 
for the present year was confined to papers appearing in the 1942 
TRANSACTIONS, Vol. 107. Ceremonies concerned with the actual 
bestowing of these prize awards will take place at the 1944 Annual 
Meeting of the Society in January 
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News of Local Sections 


Scheduled Meetings 


ARIZONA Section—Fall meeting at the Adams Hotel on Novez 
ber 27, at 9:30 a.m. (all day). b 


BuFFraLo Section—Luncheon meeting at the Buffalo Athi« 
Club on November 19, at 12:15 p.m. 


CLEVELAND Section—Dinner meeting at the Cleveland E 
neering Society on November 12, at 6:30 p.m. 


ng 


CoLorapo Section—-Dinner meeting at the Edelweiss Resta 
rant on November 8, at 6:30 p.m. 


Dayton Section—Luncheon meeting at the Engineers’ Clyb 
November 15, at 12:15 p.m. 


District or CoLUMBIA SECTION 
on November 23, at 8:15 p.m. 


Smoker at the Cosmos Chy 


Iowa Section—Afternoon and dinner meeting at the Fort De 
Moines Hotel about November 18, at 3 and 6 p.m. 


Los ANGELES Secr1on—Dinner meeting at the University Chy 
on November 10, at 6:30 p.m. 


METROPOLITAN SECTION—Technical meeting in the Engineer 
ing Societies Building on November 17, at 8 p.m. 


Miami Section—Dinner meeting at the Royal Center on \ 
vember 4, at 7 p.m. 


Mip-Souta Section—Annual meeting at the Claridge Hote 
Memphis, Tenn., on November 15, at 9 a.m. 


NORTHEASTERN SECTION—Dinner meeting at the Engineer 
Club on November 22, at 6 p.m. 


NORTHWESTERN SECTION—Meeting on November | 


PHILADELPHIA SECTION—Meeting at the Engineers’ Clut 
November 9, at 7:30 p.m. 


SACRAMENTO SECTION—Regular luncheon meetings at the Elks 
Club every Tuesday at 12 m. 


SEATTLE SECTION—Meeting at the Engineers’ Club on November 


29, at 8 p.m. engine 
TENNESSEE VALLEY SECTION—All-day meeting at Knoxville _— 
Tenn., on November 13 at 10 a.m.; dinner meeting of the Kno 
ville Sub-Section at the S & W Cafeteria on November 9, at 5:4 
p.m. On 
tion 
Texas Section—Luncheon meeting of the Dallas Branch at th on ont 
Y.M.C.A. on November 1, at 12:15 p.m.; luncheon meeting of th went 
Fort Worth Branch at the Blackstone Hotel on November §, 4 Danie 
12:15 p.m. partm 
. proble 
Recent Activities arch | 
BUFFALO SECTION 
and re 
There was a turnout of 500 for the September meeting of th 
Section, held jointly with a session of the Engineering Foundata 
of Buffalo on the evening of the 21st. The principal speaker w# On 
Louis F. Sattele, assistant general superintendent of the Nationa ni 


Tube Company, who read a paper describing the manufacture neon 
the 1,254 miles of seamless tubing for the “Big Inch” pipes 


most of which was furnished by his company. With the aid me 
lantern slides, Mr. Sattele showed how the transformation !roe the tr 
ore in the steam boat at the dock to finished pipe, in railroad ca backf 
was accomplished in forty-eight hours. Next a sound and co Meeti 
movie, entitled “Oil for War,” was presented by the Barrett wer 


sion of the Allied Chemical and Dye Corporation. This 
showed the field work on the “Big Inch” pipeline from clearing ® 
right of way to throwing the pump switches to operate the line 


CoLoRADO SECTION 


On September 13 Norman Parker addressed a dinner me 
ing of the Section on the subject of “Postwar Possibilities y he 
Denver Ordnance Plant.” Professor Parker, who is head # ™ 
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of mechanical engineering at the University of Colo- 
io, pointed out that many of the large buildings comprising 
oa are of permanent construction and may well be used for 


ge war work planned. Likewise, all the general purpose 


depart ment 


-ouipment will have many possibilities. 
quipt 
DayTON SECTION 
rhe winter program began for the Dayton Section on September 
with a luncheon at the Engineers’ Club. F. J. Cellarius spoke 


he Section on “Dayton’s Traffic Problem and Its Solution.” 
“iustrated his talk with detailed maps, showing how traffic 

wf i be routed through the city by making the necessary change 
he different routes. 


DIsTRIcT OF COLUMBIA 


\n address by Maj. Gen. Philip B. Fleming comprised the tech- 

cal program at the September meeting of the Section. His talk, 

ich was entitled “Must History Always Repeat,” concerned the 

of public works in the postwar period. There was an attend- 

ace of 128 to hear General Fleming who, in his capacity as Federal 

= -ks Administrator, has direct responsibility for the Lanham Act 
wal an lic works and services program. 


Kansas City SECTION 


An unusual program—sponsored by Black and Veatch, Kansas 
City consultants—had been arranged for the September dinner 
meeting. The nature of the program was explained by N. T 
Veatch, Jr., who introduced ten members of his organization who 
were to have a partinit. The theme of the program was centered 
in the plan of the American Water Works Association and related 
ganizations to survey the needs of the nation for postwar water 
and sewage works improvements. Ellsworth Filby, who is to 
serve as field director of the plan, was in charge of the symposium 
on postwar improvements that had been prepared. 


Los ANGELES SECTION 


On September 15 members of the Los Angeles Section held a 
joint meeting with the Structural Engineers’ Association of South- 
ern California. The speaker of the evening was E. L. Durkee, who 
jiscussed the erection of the Rainbow Bridge at Niagara Falls, 
N.Y. Mr. Durkee illustrated the principal elements of the erec- 
tion procedure by means of diagrams and motion pictures taken 
n sequence during the progress of the work. He was resident 
engineer for the Bethlehem Steel Company on the erection of the 
project 


PROVIDENCE SECTION 


On Sunday, September 26, the Providence Section in conjunc- 
tion with the Rhode Island Society of Professional Engineers held 
an outing and inspection trip. The group of twenty-five men first 
went out to Cumberland to inspect the Ashton Viaduct, where 
Daniel O. Cargill, bridge engirieer for the Rhode Island State De- 
partment of Public Works, described the design and construction 
problems of the structure, a multiple-span open-spandrel concrete- 
arch bridge across the Blackstone Valley. Afterwards the group 
proceeded to nearby Bear Hill Farm, where sports were enjoyed 
and refreshments served. 


SACRAMENTO SECTION 


On September 7 J. L. Bergzen, construction engineer for the 
Sacramento division of the Pacific Telephone and Telegraph Com- 
pany, described the laying of an underground cable from Sacra- 
mento over the Sierra Nevada and across the Nevada deserts to 
ve Utah line. Colored motion pictures illustrated operation of 
ae tractor train which plowed a trench, placed the cable, and 
backfilled in a continuous operation even across several rivers. 


M ; ‘mgs were held on September 14, 21, and 28 to view semi- 
echnical motion pictures and to hear a discussion of flood-plain 
§ an attorney’s viewpoint. 
San Dieco SECTION 
Prey fees encountered on a recent trip to Mexico City con- 
“ee ed the subject of A. I. Benedict's talk before the San Diego 
‘on on September 23. Mr. Benedict is with the San Diego 
Gas 


and F 1 ctric Company. 
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Str. Lours Section 


At a luncheon meeting held on September 27, David C. Spencer 
spoke on “Japan and Its War Aims."" Mr. Spencer, who was 
born and brought up in Japan, has had contacts there in later 
years that enabled him to present a very illuminating picture of our 
foe. Tracing Japanese history from early legends to the present 
time, he showed their long-range planning for the present struggle 
and the absolute necessity of obtaining their ‘“‘unconditional sur- 
render.”” Mr. Spencer is vice-president of the Globe Ticket Com- 


pany. 
SPOKANE SECTION 


“Work of great importance will fall to the civil engineers of the 
country after the war,’’ E. B. Black, Past-President of the Society, 
told members of the Spokane Section at a luncheon meeting on 
August 5, when past and present officers of the Society en route 
home from the Los Angeles Convention were guests of the Section. 
The same group was entertained at dinner that evening. On the 
latter occasion George T. Seabury, Secretary of the Society, was 
the principal speaker. 


TACOMA SECTION 


On August 3 members of the Tacoma and Seattle Sections joined 
in entertaining the group of Society officers touring the Pacific 
Northwest. After-dinner speakers were Ezra B. Whitman, Presi- 
dent of the Society, and Secretary Seabury. Both discussed So- 
ciety affairs. The September meeting—held at the Lakewood 
Community Center on the 21st—consisted of a technical session, 
with C. S. Seabrook as the principal speaker. Mr. Seabrook, who 
is chief civil engineer in the Area Engineer's Office at Fort Lewis 
Wash., discussed the design of sanitary and storm sewers. 


TENNESSEE VALLEY SECTION 


The Chattanooga Sub-Section met jointly with local groups of 
the other Founder Societies on September 14. A review of the 
activities of the Engineers’ Council for Professional Development 
was presented by J. M. Johnson. Then a motion picture, entitled 
“Precisely So,”’ was shown through the courtesy of General 
Motors. A talk on “Engineers and Economic Common Sense’’— 
by W. G. Foster, editor of the Chattanooga News-Free Press—con 
cluded the program. 

On September 14 members of the Knoxville Sub-Section heard 
Lt. Winston H. Irwin, of the U.S. Naval Reserve, speak on “‘Engi- 
neers and the Naval Reserve.” 


TExas SECTION 


A talk on the engineer and his relationships comprised the 
technical program at a meeting of the Dallas Branch held on 
September 13. This was given by James Z. George, engineer- 
analyst of Dallas and chairman of the Section’s publicity commit- 
tee. 

On the same date members of the Fort Worth Branch heard 
Hubert Hammond Crane, consulting architect in the Fort Worth 
regional office of the Federal Works Agency, discuss the relation of 
architecture and engineering. Mr. Crane also touched briefly on 
postwar possibilities in the construction field, stating that if the 
Southwest is to maintain its industrial status, which has been highly 
developed by the war, it will be necessary to adjust freight rates 
and otherwise equalize the opportunities heretofore enjoyed by 
other sections of the country. 


Tri-City SECTION 


The Tri-City Section held its first meeting of the fall season 
in Davenport, Iowa, on October 1. The first part of the session 
was devoted to the presentation of a technicolor film, entitled 
“Trees and Homes,” which was shown through the courtesy of the 
Rock Island Lumber Company. Later business matters per- 
taining to the Section were discussed, and President Flynt spoke 
on the work of the Section in postwar planning. 


Appointments of Society Representatives 


Henry T. HeALp, M. Am. Soc. C.E., has been appointed to repre- 
sent the Society on the Committee on Engineering Schools of 
the Engineers’ Council for Professional Development for the 
term, 1943-1946 


ns 
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ITEMS OF INTEREST 


About Engineers and Engineering 


Reabsorb Construction Workers During War, Says 
Chamber of Commerce 


The following statement was adopted by 
the Construction Industry Committee of 
the Chamber of Commerce at its meeting in 
Washington, D.C., on September 15, 1943. 
The representative of the American Society 
of Civil Engineers on this committee is 
Allen J Saville, M. Am. Soc. C.E. 


We, representing a cross section of the 
construction industry, who have been in- 
vited by the WPB to confer on problems 
related to the war and civilian require- 
ments now facing our country, wish at the 
outset to make clear our position. We 
do not advocate, nor will we advocate, 
any measures that we do not believe com- 
patible with the war effort. 

Successful prosecution of the war re- 
quires that all our physical facilities— 
industrial, commercial, housing, railway 
transportation, highways and _ streets, 
food production, water supply and sani- 
tation, and others essential to the public 
health, welfare, and safety—be main- 
tained in safe and efficient service. This 
is the minimum need, if maximum war 
production is to be maintained. Main- 
tenance alone will not hold all of them at 
an efficient level indefinitely, and some 
reconstruction and replacement, some ex- 
pansion and new construction are becom- 
ing increasingly necessary. 

To attain these ends it seems highly 
desirable that the WPB and those en- 
gaged in lines of endeavor essential to 
providing these facilities, make a realistic 
appraisal periodically to determine what 
portion of our manpower and materials 
can be allocated to maintaining and im- 
proving the facilities cited without inter- 
ference with the production of material 
required for the support of our armed 
forces 

During the period of tuning up for war 
production, the construction industry 
satisfactorily fulfilled its obligation and 
provided plants, housing, and military 
establishments with a rapidity and effi- 
ciency heretofore unexcelled in the world's 
history. The construction industry is 
now prepared and should be maintained 
in a position to perform the obligations 
which lie ahead 

Few of the nation’s basic peacetime 
industries have experienced more drastic 
wartime restriction than that which has 
seemed necessary in the field of private 
building and construction. The annual 
volume of new construction for the civilian 
economy has been reduced from a 1941 
level of about eight billion dollars to less 
than two and one-half billion dollars 
during the current year. There is a grave 
question as to whether the current level 
of civilian construction can be much fur- 
ther reduced without.danger of curtail- 
ment to a point where indispensable civil- 
ian needs will be sacrificed. It may well 
be that difficulties exist with respect to 


carrying out essential maintenance and 
repair work, which might be removed with- 
out detriment to the war program and 
thus facilitate maintenance that cannot 
be further deferred if our civilian facilities 
are to be safely and efficiently operated. 

If, as, and when war conditions permit, 
opportunity should be afforded to resume 
gradually an accelerated rate of civilian 
construction so that we may regain as 
much as may be of the loss which has been 
sustained due to the substandard main- 
tenance of such facilities which has pre- 
vailed during the last two years, and pro- 
vide the replacements and new facilities, 
the need for which is becoming increas- 
ingly apparent. 

Therefore it seems highly desirable now 
that we start to plan this program of 
orderly reconversion from maximum war 
production on a step-by-step basis, to 
the end that as war workers and service 
men are released they may be absorbed 
in our economy and their talents devoted 
to useful enterprise. 

Only the war agencies, the WPB, and 
the WMC have access to the confidential 
information and statistical facilities that 
are needed to tell us which materials and 
what segments of the nation’s manpower 
will become available first. When those 
facts are known, the construction in- 
dustry can proceed intelligently with its 
preparation to meet the critical problems 
that must be faced from now until the 
end of the war, and the even more critical 
problems that must be faced at the close 
of hostilities. 


N. G. Neare’s Column 
Conducted by 
R. Rosinson Rowe, M. Am. Soc. C.E. 


“REMEMBERING the excursion of the 
Engineers Club on October 16, 1940, to 
see the speed trials of the Dunking Bridge 
at Nonesuch Narrows, you will be in- 
terested to hear a surprising sequel from 
Hybrid Engineer Ken Bridgewater.” 

“It won’t surprise them all, Noah—just 
those skeptics who witnessed the success- 
ful trials and scoffed, ‘There isn’t any 
such bridge!’ My able friend, Brigadier 
Hull of the Royal Engineers, just built 
another in the Middle East. It works! 
Hull solved three problems that didn’t 
exist at ‘Nonesuch Narrows—a strong 
current, combined highway and railway 
traffic, and lack of machinery. His 
Dunking Bridge is operated by hand 
hoists. It’s a honey.” 

‘Thanks, Ken. Hope we get more 
details after the war. Now for the 
Club’s home work, to find the volume 
common to two cylinders of 3-ft and 2-ft 
radii if their axes intersect at an angle of 
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“I didn’t get far,” said Joe Kerr 
a and + are the respective radii and Pv 
angle between axes, the volume 

V = 8 csc of (a? — 
which leaves you in the predicamen: 
Fearless Fosdick when he was kidnappe 
by Stoneface. I came tonite to see , 
escape.” 

“It’s an old gag,”’ buzzed Amos Keaton 
“Byerly published it with @ = 99° jp 
Integral Calculus in 1881. From 
answer: 


8a 
V = (at + oye 
3 a2 
a (a? + ( moa") 
= 16(13E — 17K) ( moa 9) = 
3 


—208.6 


“I suppose the minus sign means th 
the volume of a hole is the volume of som 
thing not there anymore!” 

“No,” interposed Cal Klater. “Even 
master is entitled to one mistake. In thi 
case the coefficient of K should have beer 
—(a? — 5*), so that 
V = 16(13E — 5K) = 

+ 141.872219444 fr? 

“Good eye,’ agreed the Professor 

“I might add,” continued Cal, “tha 
the problem can be solved without ellipti 
functions. Dividing } into 20 equal parts 
and applying Simpson’s Rule, I found 
V = 142.2. That’s close enuf for pay 
quantities. Or expanding (a* — x)!" 
binomially, 


x? x! 
V = 8a ese 


. 


which can be integrated term by term 
get 


V = 2rab* csc at 
bs 
64a‘ 024a" 


= 2rab* csc all 
n=l 
1-3- (Qn -1 

2-4-6... 2n 
7 
(m + 1) (Qn 
“Splendid, Cal, or should I call 
Professor Klater? Less workable, 
more concisely, the series can be put 


<= 


V = 2rab? csc 
n=O 
(2n!)? ( 
(n + 1)(1 — 2m) 


“T’d like to add one more reiere® 
<olut 
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Vo 
Als 
— ove 
help 
A la 
he 
ang 
was 
( 
en 
| 
‘ toa 
alon 
sot 
hyd: 
f 
deb! 
Sox 
nis 
pati 
mg 
wor 
pler 
on! 
* TRA 
nine 
T 
of t 
; in | 
ning 
and 
16a* Me 
gray 
Rec 
log 
I 
op 
edu 
Uni 
ver 
Ala 
Col 
Ma 
T 
Stat 
bra 
‘ Det 
our 
Wi: 
Nor 
Tey 
fort 
ing 
Wa 
Int 


licament 
kidnay De 
tO see V 


108 Keatow 
= 90° in 


From 


— 203.6 


means tha 
ne of some 


r. “Every 
In thi 
have been 


219444 fr’ 
fess 

Cal, “that 
out ellipt 
“qual parts 
», I found 
if for pay 


yi 


x‘ 
Sat 
— x2 ds 


ly term 


No. 11 C1 


VoL. dy 


Engineering News-Record, Voi. 128, p. 
” tse of his tables deprives the prob- 


; glamour, but gets the answer 


em of it 


a hurry 


s it does. And since Sack didn’t 
ower the case of the groove, he won't 
help our estimator in his present dilemma. 
A last minute change in the field shifted 
be axis of the sewer 3 ft until it was just 
=a st to the cylindrical pier. What 
was the final deductable volume?”’ 

Cal Klater is, synthetically, Richard 
Claude W. West, James R. Bole, 
gorney (Francis S. Harvey), and Allen H. 
Reownheld Brigadier Hull's Dunking 
Rridee is vouched for by Waldo G. Bowman 
Engineering News-Record’, Vol. 131, p. 


enney, 


“Gleanings from Hydrology” 
on File 


Wuat would it be worth to have access 
to a century or more of discharge records 
along the Mississippi River system? Ob- 
viously, millions of dollars. Otherwise, 
urrent programs of stream gaging could 
sot be justified or financed. Students of 
hydrology who understand the importance 
{ having such records available owe a 
lebt of gratitude to C. S. Jarvis, M. Am. 
Soc. C.E., for making available, entirely at 
his own expense, a 90-page photo-offset 
pamphlet entitled Supplementary Glean- 
nes from the Field of Hydrology. This 
work should be of interest to readers of 
Society publications inasmuch as it sup- 
plements many of Dr. Jarvis’ outstanding 
ontributions in this field published in 
TRANSACTIONS over a period of twenty- 
nine years. 

The Gleanings include: Hydrographs 
f the Delaware River system beginning 
in 1884 and of the Mississippi River begin- 
ning in 1871; several thousand tabulated 
items of discharge records for the Mis- 
sissippi and Ohio River systems; rainfall 
and runoff records for Arizona and New 
Mexico; schematic drawings and “‘tree”’ 
graphs showing physical data for the 
Mississippi, Ohio, Muskingum, Kansas, 
Red, Trinity River systems, and a bib- 
liography of 67 references. 

Dr. Jarvis has filed complimentary 
opies of Gleanings at the libraries of 112 
educational institutions throughout the 
United States as well as Cambridge Uni- 
versity in England the Universities of 
Alaska, Hawaii and Puerto Rico, and the 
College of Agriculture and Mechanics at 
Mayaguez, Puerto Rico. 

The official libraries of 32 of the 48 
states, and the following free public li- 
braries: Fresno, Calif.; Louisville, Ky.; 
Detroit, Mich.: Las Vegas, Nev.; Pitts- 


burgh, Pa.; Tacoma, Wash.; Milwaukee, 
Wis Fort Worth, Tex.; Provo, Utah; 
Va.; Spokane, Wash.: Dallas, 


“€x., Ogden, Utah; San Antonio, Tex.; 
‘alt Lake City and Cedar City, Utah— 
‘orty-mine in all, have copies of the Glean- 
mes on fil 

The libra 


m.. ries of four federal agencies in 
Washingt: 


iat , D.C.—the Department of the 
iterior, the War Department, the De- 


partment of Agriculture, and the Weather 


Bureau—received complimentary copies, 
as did two special libraries at opposite 
ends of the country—the Mechanics In- 
stitute Library at San Francisco and the 
Engineering Societies Library in New 
York. It is thus hoped that this collec- 
tion of rare data, representing so much ef- 
fort by a single individual, in a worthy 
project, will be found accessible to all 
those who may have use for it. 

Supplementary Gleanings from the Field 
of Hydrology undertakes to show, step by 
step, how the early fragmentary records 
were either extended or supplemented in 
order to bridge the gaps, and then to com- 
pare the results of various tests intended 
to display both the consistencies and the 
disagreements. Taken in connection with 
the antecedent papers listed under bib- 
liographic references, this pamphlet pre- 
sents most of the basic data and illustrates 
the methods ‘evised or adopted for their 
interpretation and utilization. 

Extra copies of the pamphlet may be 
obtained from Brentano’s Book Stores, 
Washington, D.C., at 60 cents a copy. 


Highway Research Board to 
Meet in Chicago 


ANNOUNCEMENT has been made that the 
23rd annual meeting of the Highway Re- 
search Board will be held November 27-30 
at the Edgewater Beach Hotel in Chicago. 

The first two days, November 27 and 
28, will be devoted to meetings of the vari- 
ous committees and departments. Techni- 
cal sessions, consisting of the presentation 
of papers on highway finance, economics, 
design, materials, construction, mainte- 
nance, traffic, and soils investigations, will 
be held the last two days. 


Seabees Seek Construction 
Officers 


Tue Construction Battalions of the 
Navy are in immediate need of officers 
experienced in field construction work. 
The broader the experience the better— 
highways, water supply, structures of all 
types. Men with adequate qualifications 
will be commissioned and assigned to 
duties with the Construction Battalions 
outside the United States. The work 
will consist primarily of constructing ad- 
vance bases. 

Qualifications emphasized are experience 
in directing construction work of every 
kind and ingenuity in using all sorts of 
equipment and material and men. A 
rugged physique is especially important, 
for applicants must meet Navy physical 
requirements. Candidates must be from 
21 to 50 years of age. Those under 35 
will be required to have a technical degree 
from an engineering school of recognized 
standing. For those over 35 years of 
age, 10 to 15 years of experience will be 
accepted as sufficient qualification. This 
experience must be substantiated by evi- 
dence of responsible positions held and 
sound professional standing. 

Commissions granted, with annual base 
pay, are Lieutenant Commander, $3,000; 
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Lieutenant, $2,400; Lieutenant (jg) 
$2,000; Ensign, $1,800. Allowances for 
rent and subsistence increase these basic 
amounts substantially. For duty at 
sea or outside the continental United 
States, commissioned officers receive an 
additional 10% of their base pay. 
Inquiries should be addressed to the 
nearest Office of Naval Officer Procure- 
ment. These offices are located in the 
principal cities of the United States. 


NEWS OF ENGINEERS 
Personal Items About Sociely Members 


Danie_ A. for a number of 
years highway engineer for Jefferson 
County, Alabama, has been commissioned 
a lieutenant in the Construction Battalions 
of the U.S. Navy. At present he is serving 
as instructor at Camp Peary, Virginia. 


HERBERT J. MORRISON was recently 
promoted from the rank of second lieuten- 
ant in the U.S. Army to that of first lieu- 
tenant. Prior to receiving his commission, 
he was estimating engineer for the Miami 
(Fla.) Department of Water and Sewers. 


Murray FaLkin, GeorGce Fox, and 
SHERMAN GLASs have severed their engi- 
neering connections with Frederic R. 
Harris, Inc., of New York, in order to re- 
port for active duty with the U.S. Navy. 
All have the rank of ensign. 


KENNETH K. KING, director of the Kan- 
sas City (Mo.) Water Department, has 
been appointed Public Works Director, 
succeeding the late ARTHUR C. EVERHAM. 
The position of director of the Water De- 
partment will be filled by Metvin P 
Hatcuer, formerly chief engineer and 
superintendent of the department. 


WILiiaM W. AULTMAN, lieutenant, Civil 
Engineer Corps, U.S. Naval Reserve, was 
recently made an executive officer of the 
naval post at Dutch Harbor in the Alas- 
kan theater of operations. Before being 
called to active duty, Lieutenant Aultman 
was sanitary engineer for the Metropolitan 
Water District of Southern California. 


CuHarves G. has been promoted 
from the rank of lieutenant in the Civil 
Engineer Corps of the U.S. Naval Re- 
serve to that of lieutenant commander. 
At present he is naval officer in charge of 
construction at the Marine Air Base at 
Edenton, N.C. 

Uric R. Grey is now city engineer of 
Albany, Calif. He succeeds Harry I. 
Dycert, who resigned. Mr. Grey was 
formerly office engineer for the building 
department of the City of Berkeley, Calif. 


Ross E. Wiison, until recently chief 
engineer for the Firestone Plantations 
Company in Liberia, West Africa, has 
been named general manager of the de- 
velopment. Mr. Wilson has been with the 
Firestone Plantations Company since 
1925. 


A. Tupor, lieutenant colonel, 
corps of Engineers, U.S. Army, has been 
appointed district engineer for the U.S. 
Engineer Department at Portland, Ore. 
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ArTtuuR JAY BeNLINe, on leave from 
his position as superintendent of the New 
York City Department of Housing and 
Building, was recently promoted to the 
rank of commander in the Civil Engineer 
Corps of the U.S. Naval Reserve. Com 
mander Benline is now overseas 


OtT1s WapsworTH Hovey has joined the 
staff of Alloys Development Corporation, 
with offices in New York and Pittsburgh, 
Pa. Mr. Hovey, who has spent the past 
several years on design problems in con 
nection with freight-train equipment, will 
serve in the capacity of development and 
design engineer 


HarRoLp formerly as- 
sistant engineer for the Walsh- Driscoll 
Company at Port of Spain, Trinidad, has 
accepted a position with Pan-American 
Airlines—Airport Development Program 
Division. He is general superintendent 
on one of the organization's large projects 


Lewis A. Youne, who is with the engi- 
neering section of the Division of Health 
and Sanitation of the Office of the Coordi- 
nator of Inter-American Affairs, has been 
promoted from the rank of captain in the 
Sanitary Corps of the U.S. Army to that 
of major. 

FRANK W. Epwarps has resigned as 
chief of the engineering division of the 
U.S. Engineer Office at Wilmington, N.C., 
in order to accept a position on the faculty 
of Pennsylvania State College. Professor 
Edwards was formerly chief of hydraulic 
design and research for the Third Locks 
Project, the Panama Canal. 


Wiiu1am A. ALEXANDER, until lately 
assistant civil engineer for the U.S. Engi- 
neer Department at San Bernardino, 
Calif., has been commissioned an ensign 
in the 9th Special Construction Battalion 
and is now in the South Pacific 


Ropert S. CALLAND has been ap- 
pointed assistant regional director of the 
U.S. Bureau of Reclamation and has been 
called to Washington for conference on 
the new regional organization. He was 
formerly district engineer for the Bureau 
at Sacramento 


Epwarp GUSTAF ON is now a first 
lieutenant in the Coast Artillery Corps and 
is at present stationed at Fort Monroe, 
Va., where he is taking a refresher course 
for officers 

Paut L. NICHOLS was recently promoted 
from the rank of captain in the Corps of 
Engineers, U.S. Army, to that of major. 
He has been transferred from Fort Leonard 
Wood, Missouri, to Camp Abbott, Ore- 
gon, where he is chie of the pioneer train- 
ing branch of the Engineer Replacement 
Training Center 

W. STecker, first lieutenant 
in the Coast Artillery Corps of the U.S. 
Army, has been reported a prisoner of the 
Japanese. Lieutenant Stecker was sta- 
tioned at Fort Mills in the Philippines. 


Haro_p F. HAMMOND, director of the 
traffic division of the National Conserva- 
tion Bureau, was elected president of the 
Institute of Traffic Engineers at the two- 
day national conference held in Chicago 
on October 3 and 4. 
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May. Myron W. TatLock has been 
given a military leave of absence to report 
to the Provost Marshal General’s School 
at Fort Custer, Mich., for civil affairs 
training in military government. Major 
Tatlock has for some time been in the 
service of the City of Dayton as superin- 
tendent of sewerage operations. 


GARNER W. MILLER, lieutenant colonel, 
Corps of Engineers, U.S. Army, recently 
assumed the duties of district engineer for 
the Memphis Engineer District, relieving 
Cot. Jarvis J. Barn, who is to be retired. 
Colonel Miller was formerly chief of opera- 
tions for the District. 


Marcev Garsaup, who has been serving 
as a colonel in the Corps of Engineers, 
U.S. Army, at Philadelphia, Pa., has re- 
sumed his consulting practice, with offices 
in the American Bank Building, New 
Orleans, La. He will specialize in ter- 
minal operation, industrial development, 
and organization and manegement. 


Hersert J. Wivp, colonel, Corps of 
Engineers, U.S. Army, has retired as 
executive officer for the Seattle Engineer 
District to return to civilian life. In 1939 
Colonel Wild retired as U.S. district engi- 
neer at Seattle, but was recalled to active 
duty in April 1941 as a result of the war 
emergency. 


DECEASED 


NELSON (M. '24) consulting 
engineer of Dayton, Ohio, died on June 29, 
1943, at the age of 61. From 1906 to 1911 
Mr. Bell was assistant city engineer of 
Dayton, and from 1911 to 1931 chief 
engineer for Schenck and Williams, Day- 
ton architects. Since 1932 he had main- 
tained his own consulting practice in 
Dayton. 


Georce GLover BLACKMORE (M. '30) 
of Jackson Heights, N.Y., died recently at 
the age of 68. From 1902 to 1912 Mr. 
Blackmore was engineer and superintend- 
ent for the Wilson and Baillie Company, 
Brooklyn contractors, on the construction 
of Brooklyn subways, and later was en- 
gaged on similar work in New York City 
for the Rapid Transit Subway Construc- 
tion Company. From 1927 until his re- 
tirement a year ago he was chief engineer 
for the George J. Atwell Foundation Cor- 
poration, of New York City, on heavy 
foundation work for tall-building con- 
struction 


ALEXANDER BLACKWELL (M. ’20) 
of Roanoke, Va., died at his home there 
recently. Mr. Blackwell, who was 64, was 
with the Virginia Bridge Company from 
1907 until 1940, when ill health forced him 
to retire. He was assistant engineer from 
1907 to 1922, and chief engineer from the 
latter year on. Earlier in his career he 
had been with the Fort Pitt Bridge Works, 
of Pittsburgh, and designer for Charles G. 
Schade. 

ORRIN LAWRENCE Bropie (M. '13) de- 
signing engineer for the New York City 
Board of Water Supply, died at his home 
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in Westerleigh, Staten Island, on Octobe D0, ' 
5, 1943. He was 64. Mr. Brodie firs: he ate 
came connected with the Board of Wat. re 
Supply in 1906, being in charge of th. ‘ tive 
sign squad on Ashokan, Kensico, ime ac 
Silver Lake dams and reservoirs. Duyri., ac 
the first World War he worked on sltres uM 
Projects at Muscle Shoals, Ala fr, on 
1919 to 1927 he was assistant design eng - 
neer on the construction of the Holla, ch 
Tunnel. In the latter year he resumed his ard 
connection with the Board of Water s, a 
ply and was placed in charge of studie al ier 
designs for City Tunnel No. 2 and the - 
Delaware Aqueduct. CH 
KNox BuRNetrT (Assoc. M 
of Fort Meyers Beach, Fla., died on Ay ny 
gust 13, 1943, at the age of 40. Prior; a 
becoming ill about a year ago, Mr. Burnes — 
was project engineer for the Caribbes 
Architect- Engineer—first at Port of Spain “a> 
Trinidad, and later at Antigua, BW) id 
Earlier in his career (1925 to 1932) he wa ar, 
structtiral designer for Davis and Wilson: a 
Lincoln (Nebr.) architects. More 
cently he had been with the Platte Valley we 
(Nebraska) Public Power and Irrigatics 
Project in a similar capacity, and for three 7BOR 
years he was exhibit engineer at the New str 
York World’s Fair. ith 
BENJAMIN O'Connor (M. 35 
district engineer for the Soil Conservation 
Service, U.S. Department of Agriculture o 
Montpelier, Vt., died on May 13, 1943 ra 
He was 57. From 1910 to 1917 and , 
again, from 1924 to 1929, Mr. Childs was 
in private practice—after 1924 as presi ~ 


dent of the Childs-Hill-Jones Company ir 
Georgia and Florida. Except for three 
years in private practice, he was with the 
U.S. Department of Agriculture from 1929 ERIC 
on—stationed in the South for most of this 


period. During the World War Mr , a 
Childs served in the Ordnance Department Swe 
of the U.S. Army, having the rank of 189: 
major. he 
Max Harry Doyne (M. '28) Director “ 
of Public Utilities for the City of St. Louis oes 
Mo., was one of the victims of the glider : Net 
crash in St. Louis on August 1, 1943. His — 
age was 52. From 1916 to 1941 Mr. Doyne 
was chief engineer and general manage: of . 
C. E. Smith and Company, St. Louis con st 
sultants. During part of this period he oar 
also acted as consulting engineer to the er 
Louisiana Public Service Commission and “ee 
the Canadian Pacific Railway. In |! Heri 
Mr. Doyne became direetor of public util reside 
ties. atio 
Joun Tuompson Eastwoop (M. \# 6,1 
consulting engineer of New Orleans, La asur 
died on January 2, 1943, though the So mun 
ciety has just heard of his death. He was 4 
74. From 1903 to 1932 Mr. Eastwood Eg 
was principal assistant engineer for the 
Sewerage and Water Board of Ne — 
Orleans. Before that he had acted a a 
assistant engineer on the design and coe eine 
struction of a water works and sewerast Wi 
system for New Orleans, and at vario® ses 
times had been in private practice in Ports j 
mouth, Va. 
FRANK Harvey Eno (M. emeritus 
Ohx lente 


research professor in engineering 4! 
State University, Columbus, Ohio, 
suddenly on August 7, 1943. Profess* 


died 
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roo who was 78 joined the faculty of Ohio 


a Octobe ore University in 1902 and remained 
Stal 

r) Grst be ve for the rest of his career, retiring from 

@ of Wate ice in 1935. An authority on 


serv 
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ASICO, an onstruction, Professor Eno was in- 
TS. During mane in establishing the Engineering 
on Station for highway research 
Mla. Frog sivity at the University. He had served 


lesign eng 


chairman of the Highway Research 
he Holland 


ard of the National Research Coun- 


a hus as governor of the Ohio Good Roads 
\ = 
ater Suz ‘eration, and as member of various in- 
Studies and 


rnational road congresse 5. 
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CuarLes MAYNARD Farrow (Assoc. 


captain, Corps of Engineers, U.S. 
irmy, Montgomery, Ala., died there on 
tember 16, 1943. Captain Farrow, 
.o was 46, was placed on the inactive list 
few weeks before hisdeath. Except fora 
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st of his career—as assistant county en- 
eer from 1919 until he received his com- 
ssion about a year ago. 


Georce Fretp (Assoc. M. 
struction engineer of Houston, Tex., 
i there on September 3, 1943, at the age 
{2 Mr. Field was connected with 
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— the Houston Shipbuilding Corpora- 
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He had also superintended the con- 
ruction of Army and Navy facilities in 
er parts of the state. For a number of 
urs he was a member of the contracting 
, Field Brothers and McCelvey, at 
bock, Tex 


Eric HJALMAR (Assoc. M. ’07) 
f Oakland, Calif., died on August 23, 
13, at the age of 69. Born and educated 
Sweden, Mr. Frisell came to New York 
1805. His first work was as draftsman 
the first bridge to be built over the 
Niagara River. Later (1905 to 1913) he 
St. Louis chief engineer for Milliken Brothers, 
the glider | New York, on proje ts in Norway, 
His uico, and California. For the next 


Director 


943 
[r. Doyne nteen years he was president of the 
anager of iliorma Stel Company with head- 


larters in San Francisco. Mr. Frisell 
rganized the California chapter of the 
erican-Seandinavian Foundation and 
erved as its president for fifteen years. 
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Hersert Tuurston Gerrisu (M. ’28) 
resident of the Trimount Dredging Cor- 
eration of Boston, Mass., died on Septem- 
(M. ‘4 r0, 1943. Mr. Gerris 1, who was 57, was 
ans, La reasurer and general manage of the Tri- 
1 the So hount Dredging Corporation from 1923 to 
He was ‘0, and president from the latter year 
tastwood Earlier in his career he had been with 
for the Eastern Dredging Company and the 
of New ertish Dredging C. mpany. During the 
acted as st World War he served with the 218th 
sineers, attaining the rank of captain. 
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(LLIAM ALBERT HANSELL (M. 
sistant chief of construction and engi- 
" sewers for the city of Atlanta, Ga., 
‘on September 9, 1943. Mr. Hansell, 
) was 70, had been identified with 
io, died ope publi works most of his life and 

ne of the leaders in developing the 


various 
in Ports- 


emeritus 


al 


fe 


city’s metropolitan sewerage system. He 
had served as chief of construction of the 
city and as superintendent of public wo ks 
of Fulton County, and at one time was a 
member of the consulting firm, Hansell 
and Enloe. 


Tuomas Jerrerson Harris, Jr. (Jun. 
’42) aircraft stress analyst for the Curtiss- 
Wright Corporation at Coiumbus, Ohio, 
died in that city on August 8, 1943. He 
was 23. Mr. Harris graduated from 
Pennsylvania State College in 1942, re- 
ceiving the degree o. B.S. in C.E. 


WILLIAM GARRIGUES HARTRANPFT (Affili- 
ate 98) chairman of the Phoenix (Ariz.) 
City Planning and Zoning Commission, 
died during the past summer. Before go- 
ing to Arizona in 1929, Mr. Hartranft was 
for many years in active business in Phila- 
delphia, being president of the William G. 
Hartranft Cement Company. 


Louris ARMSTEAD HEINDL, JR. (Jun. '42) 
lieutenant, Infantry, U.S. Army, was killed 
in an aircraft accident at the Orlando 
(Fla.) Air Base on September 19, 1943. 
Lieutenant Heindl, who was 23, received 
the degree of B.S. in C.E. from Virginia 
Military Institute in 1942. 


ERNeEsTtT GEORGE MATHESON (M. '13) of 
Vancouver, B.C., Canada, died in Decem- 
ber 1942, though the Society has just heard 
of his death. He was 77. Born and edu- 
cated in Canada, Mr. Matheson spent part 
of his career in this country, having been 
with the New York City Rapid Transit 
Company, the Foundation Company, and 
the O’Rourke Engineering Construction 
Company. Later he returned to Canada, 
where he served for a number of years as 
professor of civil engineering at the Uni- 
versity of British Columbia. 


CHARLES WILLIAM McCMEEKIN (M. ’14) 
consulting engineer of Berkeley, Calif., 
died two years ago, though word of his 
death has just reached the Society. Mr. 
McMeekin, who had for many years main- 
tained a consulting practice in California, 
served on the General Staff in Washington 
during the first World War, having the 
rank of lieutenant colonel. 


AUGUSTUS FRANKLIN REESE, JR. (Jun. 
’40) of Shallowater, Tex., was killed in 
action overseas on May 14, 1943. His 
age was 25. He had the rank of first lieu- 
tenant in the Air Corps and was a member 
of the 94th Fighter Squadron—Ist Fighter 
Group. A graduate of Texas Technologi- 
cal College in 1939, Lieutenant Reese was 
an engineer for the Texas State Highway 
Department before enlisting in the Air 
Corps. 


OrvILLE ApDNIROUM SMITH (Assoc. M. 
28) designer of sanitary sewers for the 
City of Los Angeles, died at his home at 
San Marino, Calif., on September 5, 1943. 
Mr. Smith, who was 64, had been in the 
office of the city engineer of Los Angeles 
for the past eighteen years. Prior to that 
he was with the Kansas City (Mo.) firm of 
Black and Veatch. A veteran of the first 
World War, Mr. Smith held the rank of 
major in the reserve corps. 


CHARLES SLEEPER STERLING (M. ’27) 
engineer for Finch and Sargent, of Albany, 
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N.Y., died on September 6, 1943, at the age 
of 64. Mr. Sterling was with the New York 
State Department of Public Works from 
1915 to 1924. He then became associated 
with Frank M. Williams, Albary consult- 
ant, on hydraulic and hydroelectric in- 
vestigations and reports, and for the past 
several years had been with Finch and 
Sargent. At one time, he maintained his 
own consulting practice. 


WILLIAM JONATHAN WEISSHAUPT (Jun. 
’39) construction engineer for the Morrison- 
Knudsen Company, Inc., at Tooele, Utah, 
died in Salt Lake City, Utah, on May 11, 
1943, as the result of injuries received in an 
elevator accident. He was 28. Mr 
Weisshaupt had been with the Morrison- 
Knudsen Company in varying capacities 
for several years, serving as job superin- 
tendent for them on projects in different 
parts of the country. 


DaNIEL MERRICK WHEELER (M. '01) 
died at his home in Pittsfield, Mass., on 
September 29, 1943. Mr. Wheeler was one 
of the last surviving members of the first 
class at Massachusetts Institute of Tech- 
nology, from which he graduated in 1868. 
Much of his career was devoted to railroad 
building—first in Massachusetts and, then, 
as chief engineer of a railroad in South 
America. In 1894 he was appointed 
Massachusetts State Inspector of Rail- 
roads, from which position he was retired 
in 1916, having reached the legal age limit 
of 70 years. Mr. Wheeler thereupon be- 
came chief engineer of the Berkshire Elec- 
tric Railway system, working steadily in 
that position until a few weeks before his 
death at the age of 97. He was actively 
engaged in his profession for 75 years. 


Harry JAMES WiGurt (M. '38) of Knox- 
ville, Tenn., died on July 30, 1943, at the 
age of 62. Mr. Wight spent his early 
career in railroad work. He then (1923) 
entered the Knoxville city enginee ing de- 
partment, and in 1927 was made city engi- 
neer. He became director of public service 
for the city in 1933 and served in that 
capacity until 1938. From the latter year 
to 1941 he was with the Knoxville Hous- 
ing Project. After a brief period with the 
Tennessee Valley Authority, he returned 
to the city engineering department where 
he remained until his death. 


Le Roy ZIMMERMAN WILSON (M. °30) 
who was with Hume Steel Ltd., in Sydney, 
Australia, died there recently. A native 
of Canada, Mr. Wilson was with the 
Dominion Bridge Company for a number 
of years—finally as vice-president. He 
built the Montreal Harbor Bridge, and in 
1935 was invited to Australia to construct 
the Brisbane Harbor Bridge. Since the 
completion of the bridge he had made his 
home in Australia. During the first World 
War he enlisted with the Canadian Over- 
seas Railway Construction Corps and was 
awarded the Military Cross. 


ALBERT WOLSTENHOLME (M. '06) civil 
engineer of Fall River, Mass., died in 
April 1943, though word of his death has 
just reached the Society. Most of Mr. 
Wolstenholme’s career was spent in Fall 
River, where for a number of years he 
served as city engineer. 
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Changes in Membership Grades 


Additions, Transfers, Reinstatements, and Resignations 


From September 10 to October 9, 1943, Inclusive 


Appitions TO MEMBERSHIP 


Apams, Netson (Jun. '43), 76 Wind- 
ham Rd., Willimantic, Conn 


Anperson, Van Kerru (Jun. '43), Junior Drafts- 
man, Humble Oil & Refining Co. (Res., 267'/2 
New Jersey), Baytown, Tex. 


Battarp, Ricwarp Patron (Jun. ‘43), 1177 
Amberst Ave., West Los Angeles 24, Calif 


Battencer, Ropert Dantret (Assoc. M. *43), 
Asst. Engr., Office, Div. Engr., South Atlantic 
Div., U.S. Army, 50 Whitehall St. (Res., 936 
Rosedale Rd , N.E.), Atlanta, Ga. 


Barttert Frank Apams (Assoc. M. Asst 
Engr., S. P. Ry., Union Station (Res., 2435 
North East 60th Ave.), Portland, Ore. 


BATEMAN Joun Henry (Jun. Design 
Engr.. The Marley Co., Inc., 3001 Fairfax Rd 
(Res., 1213 North 18th St.), Kansas City, Kans. 


Beavis, Wiittam McGreocor (Assoc. M. '43), 
Asst. Commr., Aeronautics, State Dept. of 
Aeronautics, State Capitol (Res., 1714 Portland 
Ave.), St. Paul, Minn. 


Beaviiev, Artuur Groroe (M. °43), Chf. 
Structural and Civ. Engr., Westcott & Mapes, 
Inc, 139 Orange St., New Haven (Res., 55 
Fernwood Rd., Hamden), Conn 


Benert, Rowserr (Jun. "43), 2d Lt., Air Corps, 
U.S. Army, Army Electronics Training Center, 
Austin Hall, Harvard Univ., Cambridge, Mass. 


Brensaum, (Jun. ‘43), Private, U.S. 
Army, Company B, 4th Battalion, 2d Platoon, 
Engr. Replacement Training Center, Fort 
Belvoir, Va. 

Borcx, Raten (M. °43), Civ. Engr., 
Worden Allen Co., Box 2057 (Res., 3889 North 
4th St.), Milwaukee 12, Wis. 


Boora, Wetpon (Jun. '43), Asst. 
Enegr., Stone & Webster Eng. Corp., Clinton 
(Res., 412 Garden Ave., Fountain City), Tenn. 


Josera Leon (Jun '43), Drattsman, 
Carnegie-Illinois Steel Co. (Res., ¥.M.C.A.), 
Youngstown 3, Ohio 


Breen, Mever (Assoc. M. Associate Engr., 
U.S. Engr. Office, San Juan, Puerto Rico 


Brewer, Maruras, Jr. (Assoc. M. '43), Asso- 
ciate Engr.. Parsons, Brinckerhoff, Hogan & 
Macdonald, Apartado 168, Caracas, Venezuela. 


Bropsxy. Anprew (Jun. "43). Tutor, Civ. Eng., 
Schoo! of Technology, College of the City of 
New York, Amsterdam Ave. and 139th St 
(Res., 526 West 113th St.), New Vork 25, N.Y. 


Brown, Hovtr (Assoc. M. '43), Div. 
Engr., State Highway Dept., Box 1117 (Res., 
133 Hines Terrace), Macon, Ga. 


Browne, Water Estavon (M. °'43), Cons. 
Engr., 720 North Jefferson St., Milwaukee, Wis. 


Brevsaker, Joun Henry, Jr. (Jun. 43), 2d Lt., 
Corps of Engrs., U.S. Army, EORP, Group 1, 
Engr. Replacement Training Center, Fort 
Belvoir Va. 

Burerett, Haroup Porratr (M. '43), Chf. Engr., 
Western Foundation Co., 52 Vanderbilt Ave. 
New York, N.Y. (Res., 25 Sedgwich Ave., 
Darien, Conn.) 


Butrerwick, Warp Ricwarp (Assoc. M. '43), 
Civ. Engr., 1370 Peabody, Washington, D.C. 


Campesett, Georce Freperic (Jun. '43), Cor- 
al, Coast Artillery Corps, U.S. Army, 652 
South Grove, Wichita, Kans. 


Americo Severtno (Jun. °43), 
With U.S. Army, 716 South Kanawha St., 
Beckley W.Va. 


Carison, Quintrow Lampert Rernnart (Jun. 
"43) Ensign, U.S.N_R., 48 Seaver St., North 
Easton, Mass 


Carntne, James Harrison (M. '43), Pres., Eng. 
Metal Products Corp.. 401 South Harding St. 
(Res., 331 West 44th St.), Indianapolis, Ind. 


Cartier, Leonarp (Jun. '43), Asst. Prof., Ecole 
Polytechnique, 1430 St. Denis St., Montreal, 
Que., Canada 


Cuastain, Teron (Jun. Naval 
Archt., P-1, Navy Yard (Res., 6 A Victory 
Court Apartments), Charleston 26, S.C 


James Joun (Assoc. M. °43), Civ. 
Engr. (Siructural), Head, Structural Design 
Section, US. Engr. Office, 575 Riverside Ave 
(Res., 1517 Parrish Pl.), Jacksonville 5, Fla 


Cocnrane, Josern Derr (Assoc. M. With 
P.R.R., 310 Union Station, Erie, Pa. 


Coorrer, Hrton Hammonp, Jr. (Assoc. M. *43), 
Asst. Engr. U.S. Geological Survey, Box 631, 
Tallahassee, Fla 


Coorrr, Samurt (Assoc. M. °43), 
City Engr., City Hall, Big Spring, Tex. 


Cox, Haywarp Cariton (Assoc. M. ‘43), 
Senior Engr. (Civ.), Corps of Engrs... War 
Dept., 50 Whitehall St. (Res., 35 Peachtree Hills 
Ave.), Atlanta, Ga 


Cronkatre, Forrest Ivan (Assoc. M. ‘43), 
Senior Engr., Corps of Engrs., U.S. Army, 907 
Calvert Bidg., Baltimore 2, Md. 


Dantrets, Orvat Writtam (Jun. '43), 3904 Cal- 
mont, Fort Worth 7, Tex. 


Davies, Lester Henry (Jun. ‘43), Aviation 
Cadet, Air Force, U.S. Army, Squadron B, 
Div. 6, AAFTTC, Yale Univ., New Haven, 
Conn. 

Dawson, James Weaver (M. 43), Asst. Engr., 
Floyd, Chappell & Gieb, Texas Bank Bldg., 
Dallas, Tex. (Res., 2105 Hickory St., Texar- 
kana, Ark.) 


Dt Martino, Dominic Donato (Jun. °43), 86 
Clare Ave., Hyde Park 36, Mass. 


Dogsrxe, Henry Avoust (Jun. '43), 2501 Fifth 
Ave., South, Minneapolis 4, Minn. 


Doerres, Joun Herman, Jr. (Jun. '43), Junior 
Draftsman, Humble Oil & Refining Co., 
Humble Dormitory, Baytown, Tex. 


Draco, Emanuet Antony (Assoc. M. °43), 
Associate Engr., U.S. Engr. Office, Mobile, Ala. 


Eart, Lawrence (Jun. '43), Corporal, 
Corps of Engrs., U.S. Army, Box 39, Stillwater, 
N.J 


Emperton, Raymonp Basi (Jun. Lt., 
Corps of Engrs., U.S. Army, Shaw Field, 
Sumter, S.C. 


Esst, Vernon Ferris (Assoc. M. '43), Lt. (jg), 
U.S.N., 2822 Thirty-first St., S.E., Washington 
20, D.C. 

Facre, Roranp Artaur (Jun. ‘43), Ensign, 
CEC-V (S), U.S.N.R., Estherville, lowa. 


FANNING, (Jun. ‘43), Asst. Civ. 
Engr., Civ. Aeronautics Administration, An- 
chorage, Alaska. 


Fev_per, CHarites Epwitn (Jun. °'43), Ensign, 
EV (S), U.S.N., 1123 Leontine St., New Or- 
leans, La. 


Fisner, Rosert Josern (Jun. °43), Carpenters 
Mate, 2d Class. U.S.N., 125 Lafayette Ave., 
Oreland, Pa. 


Forsyts, Benjamin (Assoc. M. '43), Structural 
Designer, F. R. Harris, 27 William St. New 
ao (Res., 1026 President St., Brooklyn 25), 


FReeMAN, Cagtyte Bancrorr (M. '43), Pres., 
Freeman & Jones, Inc., 6007 Euclid Ave., Cleve- 
land (Res., 3160 Chadbourne Rd., Shaker 
Heights), Ohio. 


Fromuerz, Feank (Jun. '43), Junior 
Stress Analyst, Goodyear Aircraft Corp., 1210 
Massillon Rd., Akron, Ohio. (Res., 1430 
Clay Ave., New Orleans, La.) 


| TOTAL MEMBERSHIP AS OF 
OCTOBER 9, 1945 
Associate Members...... . 7,275 
| Corporate Members.... 15,266 | 
| Honorary Members....... 32 
72 
{ 
19,090 | 
(Total October 9, 1942.... 17,951) 
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Frost, Henry Lewis (Jun. ‘43 Industry 
Engr., Goodyear Aircraft Corp., i210 Massiliog 
Rd. (Res., 161 South Balch St \kron 3, Ob 


Gases, Henry WALTER (Assoc. M. 43) Wie 
U.S.N., 700 Ocean Ave., Brooklyn 26, 8-¥ 


Garsis, CHARLES AUGUSTUS (Assoc 
1417 Carswell St., Baltimore, Md. 


Garnett, James CLirrorp (Assoc. M. 43) 
Col., Royal Engrs., British Army Staff, Base 
Liason Officer to U.S. Engr. Board, Port Bd 
voir, Va. 


Gayton, Joun Epwarp (Jun. Ensign 
486 Michigan Union, Apm Apher 
Mich. 


Jack Hire (M. '43), Comdr 
U.S.N.R., Officer in Chg., Constr. 
Norman, Okla. 


Guiaze, Vernon Lovurs (M. °43), Prin Eng 
U.S. Engr. Dept., 207 Post Office Bidg. (Re 
1402 Fifty-first St.), Sacramento, Calif 


Grotu, Harotp Wesvey (Assoc. M. 43), 
Engr., Cleveland Met. Park Dist., 1328 Stast 
ard Bidg., Cleveland, Ohio. 


Harotp Hersert (Jun $3), We 
U.S.N., 474 East 55th St., Brooklyn 3, NY 


Hansen, Ricwarp Ceci (Jun. Bog 
Naval Airways Pilot and/or Airway Manu 
Univ. Bldg., 910 Sixteenth St. (Res, if 
Lafayette), Denver 6, Colo. 


HARBES, JOHN FRANKLIN (Assoc. M. 43), Bag: 
Highway Planning, State Highway Comm 
Masonic Temple (Res., 1730 High & 
Topeka, Kans. 


HARDING, JoHN ELpon (Jun. '43), Private, US 
Army, 715 South llth St., New Castle, ind 


HARDMAN, Rospert Lyon (Assoc. M. "43), Capt 
Corps of Engrs., U.S. Army, Box 1371, Balbus 
Canal Zone 


HinsHaw, Cart (Assoc. M. Member 
Congress, House of Representatives, US 
1506 House Office Bldg., Washington, DC 
(Res., 3053 Lombardy Rd., Pasadena, Calif 


HjALMARSON, Conrap (Jun. '43), Akra, N. Dak 
HorrMan, Epwarp Strersen (Jun. $3), Weight 


Analyst, Goodyear Aircraft Corp., 1210 Masi 
lon Rd. (Res., 476 Hillwood Drive), Akros? 


Ohio. 

Hoce, Mores (M. ‘$3), Brig-Ges 
U.S. Army, 9th Armored Div., Army Pon 
Office 259, Care, Postmaster, Los Angee 
Calif. 

Hotitoway, Josspn Ocsurn (Assoc. M 
Chf. Draftsman, State Highway Dept. (Res. 
262 Cloverdale Rd.), Montgomery 6, Ala. 

Houtman, Joun Apam (Jun. "43), With US 
Army, 226 East Franklin St., Andersoa, 5.0 

Humpureys, Ricuarp Brown (jun. 


Lt., Antiaircraft Artillery, U.S. Army, 3% 
Drake Ave., Cincinnati, Ohio. 


Jerrrey, Presscey, Jr. (Jun. 49), Jeanet 
ette, La. 

Jennincs, Royce (Jun. 
U.S.N.R., Greenwich, Ohio. 

Jounson, Roy Ernest (Jun. Engr., Desiga 
Group, Douglas Aircraft Co., Inc., Seguade 
(Res., 4026 Duquesne Ave. Culver 
Calif. 


Jones, Maraias (Jun. 
U.S. Army, 305th A.F.A Battalion, 162 4 


Division, Camp Chaffee, Ark. 
Kaxexin, Kissaco Grecory (Assoc. 
Warrant Officer, CEC, U.S.N R., 95th 
lion, Port Hueneme, Calif. 
Karporr, KONSTANTINE PAVLOVICH (Assoc. M 


43), Asst. Engr., Dept. of Interior Me 
Bureau of Reclamation, Box 499, Graats Pes 


Ore. 


Kaster, Crintron Evoene (Assoc 
Project Mgr., Western Cont. Corp 
4th St., Sioux City, lowa. 
3 
Kearney, Gsorce (Assoc. 
Engr. (San.), U.S. Office, Peopl 
Charleston, S.C. 
KENNON, FRANK WALTER (Assoc. M. 


Survey, 
bh Lith 


Hydr. Engr., U.S. Geological 
Federal Bidg. (Res., 3319 Nort 
Tacoma 6, Wash. 
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